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(Extract  from  the  Official  Classification.] 

FIFrH  GROUP.— MINING  INDUSTRIES,  RAW  AND  MANUFACTURED 

PRODUCTS. 


Class  43. — Mining  and  Metallurgy. 

Collections  and  specimens  of  rocks,  minerals,  ores.  Ornamental  stones.  Hard 
stones.  Refractors*  substances.  Earths  and  clays.  Various  mineral  products.  Raw 
sulphur.     Rock  salt ;  salt  from  salt  springs. 

Mineral  fuel :  various  kinds  of  coal,  coal-dust,  and  compressed  coal.  Asphalt  and 
rock  asphalt.    Bitumen.    Mineral  lar.    Petroleum,  etc. 

Metals  in  a  crude  state :  pig-iron,  iron,  steel,  cast  steel,  copper,  lead,  silver,  zinc, 
etc.    Alloys. 

Products  of  washing  and  refining  precious  metals,  of  gold-beating,  etc. 

Electro-metallurgy:  objects  gilt,  silvered,  or  coated  with  copper,  steel,  nickel,  etc., 
by  the  galvanic  process. 

Products  of  the  working  of  metals:  rough-casting,  bells,  wrought  iron,  iron  for 
special  purposes,  sheet-iron  and  tin  plates,  iron  plates  for  casing  ships  and  construc- 
tions, etc. 

Sheet-iron  coated  with  zinc  or  lead ;  copper,  lead,  and  zinc  sheets,  etc. 

Manufactured  metals:  blacksmith's  work,  wheels  and  tires,  un welded  pipes, 
chains,  etc. 

Wire-drawing.  Needles,  pins,  wire  ropes,  wire  work,  and  wire  gauze,  perforated 
sheet-iron. 

Hardware,  edge-tools,  ironmongery,  copper,  sheet-iron,  tin  ware,  ete. 

Other  metal  manufactures. 


[The  writer  desires  to  acknowledge  the  valuable  assistance  of  Mr.  James  M.  Swank, 
the  Secretary  of  the  American  Iron  and  Steel  Association,  in  the  collection  of  the 
historical  and  statistical  information  contained  in  this  report.] 


REPORT 

ON 

THE  IRON  AND  STEEL  EXHIBITS  AT  PARIS. 


The  joint  resolution  of  Congress,  approved  December  15, 
1877,  in  relation  to  the  Universal  Exposition  of  1878  at 
Paris,  provided  for  the  appointment  by  the  President  of 
twenty  commissioners  additional  to  the  Commissioner-Gen- 
eral, and  on  the  12th  day  of  February,  1878,  I  had  the 
honor  to  be  appointed  one  of  these  commissioners.    The 
Exposition  was  opened  to  the  public  on  the  1st  day  of  May, 
and  was  closed  on  the  10th  day  of  November.    A  large 
portion  of  the  intervening  time  I  spent  at  Paris  or  in  visit- 
ing such  industrial  centers  as  would  afford  needed  informa- 
tion in  the  preparation  of  this  report.    By  arrangement  ti^op^me^ai 
with  the  Commissioner-General  I  undertook  the  consider-  p5ctsbof  ^hTiro^ 
tiou  of  the  commercial  and  business  aspects  of  the  iron  and  j££8Btco1  in<lu8 
steel  industries  as  they  were  represented  at  the  Exposition, 
and  such  observations  as  1  may  submit  in  the  following 
pages  will  be  strictly  in  accordance  with  this  understand- 
ing, leaving  to  others  the  presentation  of  facts  and  opinions 
affecting  the  purely  technical  and  scientific  aspects  of  these  teSmioaito    tbc 
industries.    A  few  preliminary  remarks  of  a  general  nature 
will,  however,  be  permitted. 

In  strong  contrast  with  the  action  of  our  government  in  ciSio^by  pptho 
regard  to  the  Philadelphia  Exhibition,  the  French  Govern-  £ecnntc*f  t°^v™: 
ment,  rightly  appreciating  the  benefits  to  be  derived  from{f^     ExP°ei 
international  displays  of  industrial  products,  promptly  re- 
solved that  the  Exposition  should  be  held,  and  assumed  the 
expense  of  its  creation  and  management.   The  people,  thus 
encouraged  and  thus  directed,  labored  with  a  patriotic  pride 
and  a  concentration  of  effort  worthy  of  all  praise  to  secure 
its  success.    Every  branch  of  the  government  and  all  classes  int^t*1  pnbhc 
of  the  people  realized  that  the  honor,  the  glory,  and  the 
welfare  of  France  would  be  promoted  by  the  Exposition, 
and  there  were  therefore  no  serious  impediments  placed  in 
its  way  and  no  jealousies  engendered  to  cast  reproach  upon 
tbe  French  name.    The  Exposition  was  as  completely  sue-  ^Xwfij&n*  ** 
cessful  as  all  France  desired  that  it  should  be,  and  France 
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is  richer  to-day,  her  people  are  more  generally  employed, 
and  her  future  is  brighter  than  if  it  had  not  been  held. 

The  part  taken  by  France  in  supplying  contributions  to 

her  own  Exposition  was  such  as  would  naturally  result  from 

the  favorable  conditions  above  mentioned;   it  was  most 

creditable  to  her  resources  and  to  the  skill  of  her  industrial 

b  G  raost°of  "the  c^asse8.    With  one  exception,  (he  part  taken  by  every  other 

progrewive    »a-  progressive  industrial  nation  which  participated  in  the  Ex- 

tiOnS. 

position  was  also  in  the  main  adequate  and  satisfying.  The 
stateshan  exoep-  United  States  formed  the  exception  5  neither  her  natural 
tion-  resources  nor  the  mechanical  skill  and  achievements  of  her 

people  were  adequately  represented.  It  will  be  for  others 
to  state  all  the  reasons  for  this  inadequate  display;  I  desire 
merely  to  add  my  testimony  in  emphasizing  the  fact  that  all 
the  nations  which  made  adequate  displays  of  their  products 
at  Paris  commenced  to  prepare  their  exhibits  at  an  early 
day  after  the  holding  of  the  Exposition  was  determined 
upon.  France,  Great  Britain,  Sweden,  Russia,  Austria, 
Italy,  Belgium,  and  the  Australian  colonies  were  in  the  van 
of  preparation  ;  only  the  United  States,  of  all  the  leading 
industrial  nations  of  the  world,  lagged  behind.  Our  dis- 
Ourexhibitgood  play,  although  with  few  exceptions  excellent  in  quality,  was 

in  quality ,  but  in- l     /'  .     *  .  *  *  11    *  4. 

adequate  in  quan- not  sufficient  in  extent,  and  not  therefore  fully  representa- 
1  ynn  vane  j.   ^.^  ^  ^^  varje(j  res0|irces#    n  would  seem  to  be  demon- 
strated by  our  incomplete  exhibits  at  Vienna  and  Paris  that 

Tbo  importance  we  have  not  yet  fully  awakened  to  the  importance  of  inter- 
to     our    foreign 

commerce  of  a  national  industrial  exhibitions.  If  the  American  people 
ourproductsatin-  were  more  thoroughly  in  earnest  in  this  matter  the  govern- 
bitions.  ment  would  also  be.    If  we  would  widen  the  area  for  the 

consumption  of  our  agricultural  and  manufactured  products, 
and  if  we  would  increase  our  commerce,  we  must  not  sit 
with  folded  hands  and  wait  for  customers  to  come  to  us,  but 
swiftly  as  opportunity  offers  go  in  search  of  them.  May  we 
not  learn  wisdom  in  this  matter  from  that  mother  country 
which  has  taught  us  so  much  already?  At  all  the  interna- 
tional exhibitions  that  have  yet  been  held  the  products  of 
a^Swa^Sni8  British  workshops  were  well  represented,  and  upon  each 
second  to  the  ox-  occasion  were  second  only  to  the  exhibits  of  the  country 

hibitsofthocoun-      ,.,,,..  . 

try  ™hero  tbo  ox- which  had  invited  their  competition. 

lubition  is  beld.  L 

Approaching  the  subject  of  the  iron  and  steel  exhibits  at 

illIlwt^aUnbilmoS^a^*8,  **  *s  ProPer  a^  ^e  beginning  to  say  that  so  compli 
em  iron  ami  steel  cated  and  expensive  are  the  modern  processes  for  convert- 

Erocesscs  at  ex-  ,  .  ,«*».-., 

ibitions.  mg  iron  ore  into  partially  or  wholly  finished  products  that 

they  are  practically  excluded  from  all  international  exhibi- 
tions ;  while,  even  if  exhibited,  they  could  not,  for  obvious 
reasons,  be  shown  in  operation.    Other  manufacturing  pro- 


IRON   AND   STEEL   EXHIBITS:    COMMISSIONER   MORRELL.  5 

cesses,  notably  such  as  relate  to  the  production  of  textile 

fabrics,  were  freely  displayed  at  Paris.    Of  the  machinery ,  Lack  of  exbib- 

\    .       .^,    ,,  *    Z  «  .  ,  ,  ,  ^  ite  of  machinery 

connected  with  the  manufacture  of  iron  and  steel,  and  the  connected  with 

,.  ii*«,  *  .  ,-.  tho  manufacture 

designs  and  models  of  such  machinery,  there  was  com  para-  of  iron  and  steel 
tively  little  on  exhibition  to  suggest  that  marvelous  mechan- 
ical and  scientific  progress  which  is  well  known  to  charac- 
terize today  the  industrial  development  of  all  iron  making 
countries.    More  perhaps  than  any  other  great  industry,  8howod^edfrjj|}| 

that  which  embraces  the  manufacture  of  iron  and  steel  was  of  tho  manufact- 
ure rather  than 

represented  at  Paris  by  its  fruits  rav,her  than  by  its  methods,  the  methods. 
But  how  numerous,  and  varied,  and  wonderful  were  these 
fruits!  Of  machinery  used  in  other  manufacturing  indus- 
tries, and  made  mainly  or  wholly  of  iron  and  steel,  the  dis- 
play was  in  an  economic  sense  the  most  imposing  feature  of 
the  Exposition.  Indeed,  the  presence  of  labor-saving  ma- 
chinery and  its  products  was  the  great  industrial  base,  and 
pillar,  and  crown  of  the  Exposition,  as  it  had  been  of  other 
recent  international  exhibitions. 
It  may  here  be  remarked  that  on  the  Continent  of  Europe,    The  manufact- 

*  r    '  ure  ol   iron  and 

and  to  a  certain  extent  in  Great  Britain,  the  manufacture  »tcei  with  the 

7  manufacture    of 

of  heavy  machinery,  railway  rolling-stock,  steam-engines,  heavy  machinery 
military  material,  etc.,  is  more  generally  conducted  in  con-  luhmentcommon 
nection  with  the  manufacture  of  iron  and  steel  than  in  this      vx°v*' 
country.     Locomotives,  railway  cars,  and  ordnance,  for 
instance,  are  not  manufactured  by  a  single  establishment  in 
the  United  States  which  makes  iron  and  steel,  but  in  Europe 
the  combination  of  industries  indicated  is  frequently  met. 
Whether  the  economical  results  are  satisfactory  or  not  is 
simply  a  question  of  administration ;  but  the  fact  is  to  be 
noted  that  the  European  system  of  consolidating  industries 
has  scarcely  an  existence  in  the  United  States.    The  genius 
of  our  institutions,  the  varied  resources  of  our  country,  and 
its  vast  extent  are  influences  which  encourage  individual 
enterprise  and  a  separation  of  industries. 

COUNTRIES  WHICH  PRODUCE  THE  MOST  IRON  whioll  C;£§X 

AND  STEEL.  £dir^.8t  8teel 

The  leading  iron  and  steel  producing  countries  of  the 
world  are  as  follows,  in  the  order  of  their  prominence : 


(1)  Great  Britain. 

(2)  United  States. 

(3)  Germany. 

(4)  France. 


Belgium. 
Austria-Hungary. 

(7)  Russia. 

(8)  Sweden. 


These  countries  produce  more  than  98.5  per  cent,  of  the 
world's  annual  increase  of  iron  and  steel.  All  were  repre- 
sented at  the  Paris  Exposition  except  Germany.    All  other 


UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 


countries  unitedly  produce  less  than  1.5  per  cent,  of  the  an- 
nual increase.  The  iron  resources  of  most  of  these  coun- 
tries were,  however,  represented  at  Paris.  The  following 
table  of  the  total  annual  production  of  pig-iron  and  cast- 
ings from  furnaces  and  of  steel  is  compiled  from  the  latest 
statistical  data  accessible.  The  tons  used  are  English  tons, 
of  2,240  pounds. 


Statistics  of  the 
production  of 
pig-iron  and 
stoeL 


Country. 


Great  Britain 

United  States 

Germany,  including  Grand 
Duchy  of  Luxemburg  . . 

France 

Belgium 

Austria-Hungary 

Russia  

Sweden 

Other  countries 


Total 


Cast  and  pig  iron. 


Year. 


1878 
1878 

1870 
1878 
1870 
1870 
1875 
1870 
1877 


Production, 

tons  of  2,240 

pounds. 


Steel. 


Per 
cent,  of  Year, 
total. 


0, 300, 000 
2, 301, 215 

1, 810, 072 
1,417,073 
502,080 
443,089 
420, 035 
846,955 
200, 000 


45.63 
10.67 

13.16 
10.20 
4.07 
3.21 
3.04 
2.51 
1.45 


1878 
1878 

1870 
18"8 
1877 
1870 
1875 
1876 
1877 


13,807,725 


100. 00 


Production, 

tons  of  2,240 

pounds. 


1, 100, 000 
735,000 

384,159 

281, 801 

100, 000 

113,152 

12,720 

23,692 

20.000 


2, 770, 524 


Per 

cent  of 

total. 


39.70 
26.53 

13.87 

10.17 

3.61 

4.08 

.46 

.86 

.72 


100.00 


FRANCE. 


FRANCE. 


Remarkable  By  far  the  finest  exhibit  of  iron  and  steel  and  their 
of  inii  and  steel,  products  ever  made  by  France  was  made  at  her  own  Expo- 
sition in  1878.  Her  exhibit  of  iron  and  steel  proper  was 
also  greatly  superior  in  size  and  variety  to  that  made  at  the 
same  or  at  any  previous  international  exhibition  by  any 
other  country.  It  excited  the  astonishment  and  elicited  the 
admiration  of  all  who  thoughtfully  examined  it,  for  few  who 
looked  upon  it  had  before  realized  how  largely  French  skill 
and  enterprise  had  been  enlisted  in  the  manufacture  of  the 
more  finished  forms  of  iron  and  steel.  In  the  manufacture 
of  crude  iron,  castings,  bar-iron,  iron  and  steel  rails,  and 
some  other  heavy  products,  the  world  had  known,  at  least 
since  the  Paris  Exposition  of  1867,  that  France  was  largely 
engaged,  and  that  in  their  skillful  and  economical  produc- 
tion she  was  not  behind  any  other  nation ;  but  at  the  Ex- 
Great  increase  position  of  1878  she  showed  that  in  the  manufacture  of  the 

and        improve* 

ment  since  1867.  most  advanced  forms  of  iron  and  steel  and  many  of  the 

products  derived  from  them  she  had  been  enterprising  and 
successful  beyond  all  expectation.  At  Vienna,  in  1873,  and 
at  Philadelphia,  in  1876,  France  made  a  very  poor  display  of 
her  iron  and  steel  resources  and  capabilities.  For  this  the 
destructive  war  from  which  she  had  but  recently  emerged 
was  doubtless  the  principal  cause.  But  in  1878  she  came 
grandly  into  line  with  other  iron  and  steel  producing  nations 
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of  the  first  rank,  her  steel  exhibit  being  especially  notice-      WAWL 
able  and  surprising. 

Of  the  various  exhibits  made  by  the  iron  and  steel  makers 
of  France,  that  of  Schneider  &  Co.,  of  Creusot,  was  the0f^^&Co- 
most  conspicuous  and  the  most  complete.    It  was  closely 
followed  by  the  exhibit  of  the  Terre  Noire  Company,  and  it   Ten*  k oiro. 
in  turn  by  the  exhibit  of  the  Saint-Chamond  Company,  saint-chdmona. 
Each  of  these  exhibits  was  displayed  in  a  pavilion  erected 
in  the  immediate  vicinity  of  the  main  Exposition  building, 
that  of  Schneider  &  Co.  being  the  largest  special  building 
attached  to  the  Exposition. 

In  the  Creusot  exhibit  the  object  which  first  attracted  the  Crowot. 
visitor's  attention,  at  the  entrance  to  the  pavilion,  was  the 
wooden  model  of  the  immense  80-ton  steam-hammer  finished  steam-hammer. 
at  Creusot  in  1877.*  This  hammer  is  the  largest  in  the  world, 
and  is  said  to  possess  more  than  three  times  the  power  of 
the  celebrated  50-ton  Krupp  hammer  at  Essen.  A  hundred- 
ton  forging  may  be  turned  with  ease  upon  its  anvil  by  means 
of  its  four  powerful  cranes.  The  large  sum  of  $500,000  is 
said  to  have  been  the  cost  of  this  hammer  and  its  accessories 
and  of  the  building  erected  for  it  at  Creusot.  Scarcely  less 
wonderful  as  a  metallurgical  monster  was  the  Siemens- Mar-  siauion«.Mar- 
tin  steel  ingot,  cast  by  the  same  company  in  April,  1878, 
and  weighing  120  metrical  tons,  a  wooden  model  of  which 
was  placed  on  exhibition.  By  the  side  of  this  ingot  stood 
another  wonder — a  massive  armor  plate,  13  feet  10  inches  Armor  piaic 
long,  8  feet  6  inches  wide,  2  feet  7  inches  thick,  and  weigh- 
ing 65  metric  tons.  This  plate  was  intended  for  a  ship's 
turret  Somewhat  in  the  same  line  as  the  objects  above 
noticed  was  a  marine  engine  of  2,640  horsepower,  with  Marine cngiuo. 
three  upright  cylinders,  one  of  5.49  feet  and  each  of  the 
others  of  6.10  feet  in  diameter.  Eight  boilers  were  provided 
to  supply  the  steam.  The  weight  of  the  engine  was  290 
metric  tons,  and  that  of  engine  and  boilers  was  480  tons. 
There  was  also  exhibited  an  exceptionally  large  cast-steel 
shaft  for  a  screw-propeller,  for  a  French  naval  vessel.  This  serew-pnuMsi- 
ibrging  was  60  feet  4  inches  long  and  17  inches  in  diameter, 
and  weighed  44,651  pounds,  or  about  20  tons.  There  were 
many  other  exhibits  in  the  Creusot  pavilion  which  indicated 
great  facility  in  the  manufacture  of  heavy  machinery  and 
warlike  material  for  use  on  land  or  sea.  There  were  also 
locomotives,  iron  and  steel  rails,  plates,  sheets,  and  wire, 
steel  tires,  iron  bars,  angles,  and  beams,  and  many  other 
iron  and  steel  products — all  of  good  quality.  A  model  of 
a  modified  Danks  puddling  machine  was  also  exhibited,   nanknpnddior. 

**   '   ■        — * —    -  ■■  i      ■  .    .      . . —  — . 

*  See  frontispiece. 
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PBAM0B-  with  various  products.  This  modification  overcomes  diffi- 
culties in  machine  puddling  heretofore  experienced  in  Eng- 
land and  the  United  States,  and  it  practically  dephosphorizes 
the  iron  worked  in  it.    It  represents  a  step  forward.    Two 

crousot  of  these  machines  are  regularly  at  work  at  Creusot,  giving 
good  results,  each  of  them  producing  20  tons  in  24  hours. 
A  circular  steel  plate,  about  90  inches  in  diameter,  attracted 

Models     and  attention.    Models  and  drawings  of  bridges,  engines,  mines, 

mg  '         workingmen's  houses,  etc.,  and  of  the  town  of  Creusot  itself, 

were  liberally  distributed  throughout  the  building,  as  were 

also  samples  of  the  ores,  coal,  and  refractory  materials  in 

and  rtoe?  «hlwt use  a*  ^reu80t#    ^*e  wh°le  display  was  most  imposing,  and 
ever  made.        was  the  finest  single  exhibit  of  iron  and  steel  ever  made  at 

an  international  exhibition. 
The  works  of  Schneider  &  Co.  are  mainly  situated  at 

workBatcreu- Creusot,  in  the  department  of  the  Sa6ne-et-Loire,  where 
a  Bessemer  plant  of  6  eight-ton  converters,  a  Siemens-Mar- 
tin plant  (both  commenced  in  1869),  blast  furnaces,  plate 
mills,  gun  factory,  mines,  etc.,  are  located ;  but  their  loco- 
motive, boiler,  bridge-building,  ship-building,  and  marine 
and  at  cbaioiw-  works  are  situated  at  the  neighboring  town  of  Chfilons,  on 

the  river  Sa6ne.  There  are  also  coal  and  ore  mines,  brick 
works,  etc.,  elsewhere.  The  ground  occupied  by  the  fur- 
naces, rolling  mills,  steel  works,  constructing  shops,  and 
other  buildings  used  by  the  company  at  Creusot  and  Ch&lons 

Area  occupied,  covers  60  acres ;  and  the  total  area  occupied  by  the  works, 
dwellings  of  workmen,  and  railroads  at  the  works  is  1,068 

BaUway    and  acres.    The  number  of  miles  of  railroad  operated  is  188, 

ng"8  upon  which  27  locomotives  and  1,518  cars  are  used.    In  all 

departments  of  the  company's  works  there  are  in  use  281 

Enirines  and  engines  other  than  locomotives,  58  steam-hammers,  and 
1,050  steam-machine  tools.    In  the  last  fiscal  year  there 

Production  of  were  produced  549,000  metric  tons  of  coal,  155,000  tons  of 
iron  on  a  ee .  pjg^^  126,000  tons  of  wrought  iron  and  steel ;  and  25,000 
tons  of  iron  and  steel  products  in  the  constructing  shops.  In 
the  same  year  400,000  tons  of  iron  ore  were  consumed  in  13 
blast  furnaces.  These  furnaces  are  from  72  to  82  feet  high, 
and  are  supplied  with  Whitwell  and  Cowper  fire-brick  stoves 
and  with  immense  blowing  engines.  All  the  Bessemer  iron 
is  run  direct  from  the  blast  furnaces  to  the  converters.  In 
recent  years  the  average  annual  production  of  steel  rails  has 

Production  of  been  50,000  tons;  of  iron  rails,  20,000  tons;  and  of  locomo- 

raila  and  locomo-  '  ' 

Hves.  tives  100.     The  total  sales  of  the  company  amounted  to 

$15,000,000  in  the  fiscal  year  1874-'75,  and  to  $11,600,000  in 

the  fiscal  year  1877-?78.    Daring  the  past  ten  years  the  aggre- 

saies.  gate  sales  have  amounted  to  $105,000,000.    The  company 
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employs  15,000  persons.    Its  nominal  capital  is  27,000,000      "*»»■ 
francs,  or  $5,211,000.     The  works  at  Creusot  were  founded   creuaot 
in  1781,  bat  they  did  not  begin  to  assume  any  of  their  pres- 
ent importance  until  1836,  when  they  passed  into  the  hands 
of  Messrs.  Schneider  Brothers  &  Go. 

The  Terre  N oire  exhibit,  although  not  so  large  as  that  of  T«*re  Noiie. 
Creusot,  was  more  consecutive  and  instructive,  in  showing  instractivocon- 
grades  of  steel  and  the  results  of  using  metalloids.    It  com-  tton.Uve  cxhlbl' 
prised  an  interesting  and  very  full  collection  of  ores,  coal, 
pig-iron,  ferro-manganese,  and  spiegeleisen ;  bent  and  frac-    Materials  and 
tared  bars;  polished  bars  and  rails ;  hammered,  rolled,  and 
fractured  samples  of  various  kinds  of  steel;  cast-iron  pipes 
of  various  diameters;  beams,  some  of  which  were  68  feet 
long;   galvanized  iron;    chains;   locomotive  axles;    steel 
ingots;  solid  steel  castings,  etc.    The  bent  and  fractured 
specimens  of  iron  and  steel  showed  the  quality  of  these 
metals  to  be  excellent.    There  was  also  exhibited  a  model 
in  wood  of  the  immense  blowing  engine  of  the  Bessemer   mowing     on- 
plant  of  the  company  at  Bess6ges,  and  a  fine  drawing  of  the  **"- 
large  blowing  engine  of  the  blast  furnaces  at  Tamaris ;  also 
models,  drawings,  and  photographs  of  much  other  ma- 
chinery, including  photographs  of  the  large  plate  train,  just   Plate  train. 
completed,  which  will  roll  a  plate  36.08  feet  long,  8.2  feet 
wide,  and  3.9  inches  thick.    But  the  feature  of  the  Terre 
Noire  exhibit  which  attracted  most  attention  was  the  dis- 
play of  solid  steel  castings,  made  by  a  process  peculiar  to    soiidateeicast- 
Terre  Noire,  but  a  modification  of  the  ordinary  Siemens-11188' 
Martin  process.    Gannon  and  projectiles  are  the  principal   cannon,  etc 
articles  made  by  this  process,  which  produces  a  true  steel 
free  from  blow-holes.   The  process  has  been  briefly  described 
to  consist  in  the  use  of  a  silicide  of  manganese  and  iron,  the 
silicon  preventing  blow-holes  by  decomposing  the  oxide  of 
carbon  which  is  in  solution  and  tends  to  escape  during  solidi- 
fication, while  the  manganese  reduces  the  remaining  silica 
and  the  oxide  of  iron  and  prevents  a  further  production  of 
gases  by  the  reaction  of  the  oxide  on  the  carbon.    About 
200  tons  of  castings  are  produced  monthly  by  this  process. 

The  works  of  the  Terre  Noire  Company  are  greatly  scat-  works  of  Terre 
tered,  the  principal  branch,  however,  being  at  Terre  Noire, 
in  the  department  of  the  Sa6ne-et-Loire.  The  extensive 
operations  of  the  present  company  had  their  origin  in  the 
purchase  of  the  iron  mine  of  La  Youlte,  in  1810.  In  1862 
the  erection  of  a  Bessemer  plant  was  commenced  at  Terre 
Noire,  and  in  1868  a  Siemens-Martin  plant  was  established   Bessemer  and 

at  the  same  place.    A  Bessemer  and  a  Siemens-Martin  plant  plSSt M " Martin 

were  established  at  Bess6ges  in  1868.    The  company  owns 
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PBAMCB-  10  blast  furnaces  and  all  the  usual  appliances  of  an  advanced 
and  comprehensive  iron  and  steel  establishment.    It  has  15 

Plant,1"0  area,  Siemens-Martin  furnaces,  8  Bessemer  converters,  84  pud- 
raiiways.  dling  and  55  reheating  furnaces,  12  steam-hammers,  and  28 

roll  trains  for  iron  and  steel.  Its  buildings  cover  28  acres ; 
it  operates,  with  ten  locomotives,  76  miles  of  railroad  con- 
nected with  its  various  works ;  and  it  employs  7,881  persons. 
Two  of  the  Siemens-Martin  furnaces  have  a  nominal  capacity 
of  15  tons  each,  and  have  m;;de  heats  of  22  tons  each. 

Bessemer  prac-     In  the  Bessemer  practice  of  the  Terre  Noire  Company 

tice     at     Terr©       ...  .  u_j.  -rh  j  ^  i»   i 

Noire.  spiegeleisen  is  melted  in  a  Ponsard  furnace,  which  requires 

25  pounds  of  coal  to  melt  100  pounds  of  metal.  One  furnace 
serves  four  converters,  but  the  latter,  which  are  on  the 
ground  floor,  are  small  and  convert  only  4  tons  at  a  heat. 
At  Terre  Noire  the  metal  is  charged  direct  from  the  blast 
furnace  into  the  Bessemer  converter.  At  some  of  the  blast 
furnaces  of  the  company  Siemens-Cowper  stoves  are  used. 
The  company  is  noted  for  its  production  in  commercial 
High-grade  quantities  of  high-grade  ferro-manganese  in  the  blast  fur- 

rerro*manc&iic8e> 

nace.  The  highest  it  has  made  contains  85  per  cent,  of 
manganese,  6.7  per  cent,  of  carbon,  and  8  per  cent,  of  iron. 
Ferro-manganese  of  from  71  to  75  per  cent,  of  manganese  is 
made  from  ores  of  36  to  40  per  cent,  of  manganese,  and  with, 
about  2.75  tons  of  coke  to  the  ton  of  product,  the  blast  being 
about  715°  C.  An  average  daily  production  of  11  to  12  tons 
is  obtained  in  a  furnace  which  would  produce  42  tons  of 
Ferro-siiicium.  Bessemer  pig-iron  in  the  same  time.  Ferro-silicium  is  also 
manufactured  at  Terre  Noire  in  the  blast  furnace,  the  com- 
position of  two  samples  being  as  follows:  (1)  Iron,  68.50; 
manganese,  20;  carbon,  1.50;  silicium,  10.  (2)  Iron,  76.77; 
manganese,  14;  carbon,  1.60;  silicium,  7.50.  The  Siemens- 
tin  plant6.0*****"  Martin  plant  at  Terre  Noire  is  very  complete  and  elaborate. 

The  cost  at  these  works  of  a  metric  ton  of  Siemens-Martin 
steel,  made  by  the  "pig  and  scrap"  process,  is  given  as  fol- 
lows: Materials  used  in  the  charge,  $21.80;  coal,  81.94; 
labor,  $4.10;  total,  $27.84.  In  1877  the  Terre  Noire  Com- 
pany produced  106,000  metric  tons  of  coal,  200,000  tons  of 
of  iron  ore,  158,000  tons  of  pig-iron  and  spiegeleisen,  and 
147,600  tons  of  cast  and  wrought  iron  and  steel, 
saint-chamond.  The  pavilion  occupied  by  the  enterprising  company  of 
iron  and  steel  manufacturers  at  Saint-Chamond,  also  in 
the  department  of  the  Sadne-et-Loire,  was  well  filled  with 
specimens  of  cannon  and  projectiles ;  railroad  material  and 
marine  appliances;  iron  and  steel  beams,  bars,  plates,  and 
sheets;  steel  tires  and  springs;  pig-iron,  spiegeleisen,  iron 
m^eWJrork.Mld  ores,  etc.    The  company  makes  a  specialty  of  railroad  and 
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marine  work.    Several  locomotives  and  cars  and  a  large      fbahcb. 
collection  of  polished  and  fractured  iron  and  steel  rails  Saint-chamond. 
were  exhibited;  also  car  wheels  of  wrought  iron  with  steel 
tires.    Of  the  marine  articles  on  exhibition  several  armor 
plates  of  great  thickness  were  most  conspicuous.    Some  of  Armor  plates, 
these  were  rolled  much  thicker  at  one  edge  than  at  the 
other,  the  thinner  part  to  go  under  the  water.    The  frag 
ment  of  an  iron  armor  plate  thus  rolled  was  shown,  one 
edge  of  which  was  14  inches  thick  and  the  other  9  inches; 
several  indentations  showed  that,  notwithstanding  its  thick- 
ness, it  had  been  almost  perforated  by  projectiles  hurled 
against  it.    A  model  of  the  rolls  by  which  these  plates 
were  produced  was  exhibited.    The  display  of  steel  cannon    steel    canu«.n 
and  cast  steel  cannon  balls  was  Large,  the  tube  of  one  can- and  balu' 
lion  weighing  almost  7  metric  tons.    A  cast-steel  ingot,   steeiingotsami 
weighing  40  metric  tons;  a  steel  eraukaxle,  weighing  3J°  ,0CB" 
tons;  a  ship's  keel  of  wrought  iron,  49  feet  long,  and  weigh- 
ing 5,170  pounds;  and  several  large  cast-steel  plates  for 
various  purposes,  were  especially  noticeable.    Cast-steel 
beams,  steel  disks  for  circular  saws,  thin  sheets  of  crucible 
steel,  bent,  twisted,  and  fractured  bars  of  iron  and  steel, 
and  many  other  specimens  completed  a  very  interesting  col- 
lection of  iron  and  steel  products.    Of  the  models  shown    Motieia  of  inv- 
there  was  one  of  a  twenty-ton  Pernot  iurnace  in  use  at  the 
works.    The  steel  made  at  Saint-Chamond  is  made  in  Sie- 
mens-Martin-Pernot  furnaces.    Iron  is  also  puddled  in  Per- 
not furnaces.    The  works  produce  beams,  springs,  tires, 
cannon,  rails,  armor  and  other  plates,  and  merchant  iron 
and  steel.    Steel  beams  are  a  specialty,  and  are  made  up  to 
two  feet  in  width  by  a  peculiar  universal  train. 

The  company  which  operates  the  extensive  works  at  Saint-  pl^ "^Jf^ld  ma* 
Cbamondhas  a  capital  of  $2,600,000,  employs  from  5,000  natures, 
to  6,000  workmen,  and  manufactures  from  40,000  to  45,000 
tons  of  iron  and  steel  annually.  Its  works  proper  are  in 
five  divisions,  and  in  addition  it  has  seven  blast  furnaces — 
four  cold-blast  charcoal  in  Corsica  and  three  hot-blast  coke 
near  Saint-Chamond. 

In  the  main  building  of  the  Exposition  and  in  the  an-  other  Fienoh 
nexes  there  were  exhibited  the  products  of  many  other  iron 
and  steel  establishments  of  France,  a  majority  of  all  these 
establishments  in  the  country  being  represented.  Speci- 
mens of  pig-iron  and  iron  ores  from  all  parts  of  France  and 
adjacent  sources  of  supply  were  shown. 

One  of  the  largest  armor  plates  at  the  Exposition  was  ex-    Mama  Broth, 
bibited  by  Marrel  Brothers;  it  was  13.94  feet  long,  5.24  feet   Inner  pun. 
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raAgcfc.  wide,  2.34  feet  thick,  and  weighed  38  metric  tons.  It  was 
made  of  puddled  iron. 
ifandiieiCom-  The  Marseilles  Company  exhibited  specimens  of  spiegel- 
eisen  and  ferro-manganese  from  its  Saint  Louis  blast  fur- 
naces, and  also  exhibited  ores  from  Italy,  Spain,  and 
Algeria. 

Anzin>coin  an?  ^e  ^ena"1  an<*  Anzin  Company  presented  a  very  impos- 
ing column  of  iron  and  steel  rails  and  other  iron  and  steel 
products,  including  iron  made  in  a  revolving  puddling  fur- 
nace of  the  Crampton  pattern, 
champagne  The  Champagne  Company  exhibited  a  large  collection  of 
iron  ores,  and  of  pig-iron  made  with  both  charcoal  and  coke. 
Hoitxer  &  Co.  Jacob  Holtzer  &  Co.  exhibited  chrome  pig-iron  and  steel, 
the  latter  showing  a  very  fine  fracture.  This  firm  also  ex- 
hibited a  very  large  and  complete  assortment  of  steel  bars 
of  all  sizes,  as  well  as  steel  castings,  tools,  cannon,  and  raw 
materials. 

tHornu^"**  **     ^ke  ^amPa9n^e  d6  VHorme  showed  samples  of  wrought 

iron  tempered  in  sulphuric  acid  to  increase  its  tensile 
strength. 
Co^jCo^p^y  The  Coal  Company  of  Anzin,  the  largest  mining  company 
in  France,  exhibited  a  fine  model  of  its  mines,  at  which  are 
employed  about  15,000  persons.  This  company  owns  about 
70,000  acres  of  land,  and  produces  about  2,000,000  tons  of 
coal  annually. 
Engines    and  Engines  and  machinery. 

machinery.  *  9 

steam-engines.  The  display  made  by  France  of  steam-engines  and  loco- 
motives was  the  largest  in  the  Exposition,  and  showed  to 
great  advantage.  Many  of  the  engines  were  in  motion,  and 
in  ease  of  movement,  smoothness  of  finish,  and  adaptation 
to  the  uses  to  which  they  were  applied  they  compared  favor- 
ably with  the  best  engines  in  use  in  the  United  States.  I 
was  especially  pleased  to  see  two  Corliss  engines  of  French 
manufacture  in  operation,  each  of  about  50  horse-power. 
The  largest  engine  in  the  Exposition  building  was  a  French 
engine  of  700  horse-power.  The  display  of  pumping  ma- 
Beet-eugar  ma-chinery  was  large,  as  was  also  that  of  machinery  for  the 
chincry'  manufacture  of  beet  sugar,  which  machinery  we  have  not 

Mining  machin- yet  had  occasion  to  make  in  our  own  country.    In  mining 
ery'  machinery  the  French  department  was  rich,  and  it  was  ap- 

parent that  in  the  working  of  coal  mines  especially  the 
French  had  made  great  progress,  and  have  probably  no  su- 
Agricuiturai  periors.    Of  agricultural  machinery  the  French  display  was 
machinery.        exceedingly  creditable.    Although  Great  Britain  and  the 

United  States  each  surpass  Franco  in  this  field  of  invention, 
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it  must  be  conceded  that  she  is  rapidly  adopting  their  best  con-      fbakck. 
ceptious,  and  a  field  trial  of  competing  agricultural  machinery   Machinery. 
daring  the  summer,  which  I  witnessed,  fully  attested  this  fact. 
France,  indeed,  manifests  wonderful  progress  in  the  quick-  n^™rioj>ttw- 
ness  with  which  she  perceives  and  the  readiness  with  which  ©^  mechanical 
she  accepts  foreign  mechanical  ideas.    Long  ago  Nasmy  th,    Naamytn. 
the  English  inventor  of  the  steam-hammer,  found  that 
Frenchmen  could  perceive  its  great  advantages  and  possi- 
bilities when  his  own  countrymen  could  not.    Neilson's  hot-    xeiiaon. 
blast,  invented  in  Scotland  in  1828,  was  used  in  France  in 
1832;  the  manufacture  of  Bessemer  steel,  invented  in  Eng- 
land in  1857,  was  introduced  into  France  in  1859  at  Sireuil. 
The  Whitwell  stoves  are  in  more  general  use  in  France  than   wutwen. 
in  England.    The  most  recent  exhibition  of  this  progress- 
ive mechanical  spirit  is,  perhaps,  shown  in  the  introduction 
upon  at  least  two  French  railroads  of  the  Westinghouse    weatinghouao. 
air-brake,  an  American  invention.    In  the  substitution  of 
steel  for  iron,  now  rapidly  taking  place  in  many  countries, 
France  is  not  behind  any  of  her  contemporaries. 

Tools  and  hardware.  TooUand  hard- 

ware. 

The  French  display  of  machine  tools,  wood-working  ma- 
chinery, textile  machinery,  gas  and  water  pipe,  general  cast 
ings,  cooking  ranges,  saws,  and  edge  tools,  and  fine  cutlery 
was  in  the  main  praiseworthy,  and  in  some  respects  unsur- 
passed in  quality,  as  it  was  unequaled  in  extent  and  variety. 
English  exhibitors  of  competing  articles  frankly  admitted 
the  excellence  of  these  exhibits,  and  with  regard  to  some  of 
them  they  also  admitted  that  France  would  hereafter  fully 
supply  her  own  markets,  and  in  part  supply  the  markets  of 
her  Continental  neighbors. 

Iron  and  steel  statistics.  .tatSti£?d  8tcel 

A  pamphlet  lies  before  me  which  contains  a  list  of  several 
hundred  blast  furnaces  and  iron  and  steel  rolling  mills  in 
France.    It  is  noticeable  that  more  than  one-half  of  the  roll-  JjgjJ SftRrtSf 
ing mills  are  connected  with  blast  furnaces;  and  it  is  alsoblai,tfur,iace8- 
worthy  of  remark  that  the  iron  and  steel  industries  of  France 
are  widely  distributed,  showing  an  equally  wide  distribution  ti  ™f  iron^and 
of  the  raw  materials  of  manufacture  and  great  facility  in 8tcel  ^^triea. 
procuring  those  of  neighboring  countries.    Her  own  large 
supply  of  native  ores  is  supplemented  by  the  abundant  sup-    French  ore*, 
ply  of  foreign  ores  of  extraordinary  richness  which  are  found    orea  of  Elba, 
near  at  hand  in  Elba,  Spain,  and  Algeria;  while  Belgium  and GWmany1Un, 
and  Germany  may  be  drawn  upon  for  ores  of  comparatively 
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yRAKClt-       inferior  quality.    The  substitution  of  Bessemer  steel  for  iron 

has  largely  decreased  the  mining  of  native  ores  in  France, 

and  increased  the  use  of  Spanish  and  Mediterranean  ores. 

pSSSStoST'R- In  !877  the  production  of  the  former  was  about  2,000,000 

port*tioI1B         tons,  and  the  importation  of  the  latter  was  975,631  tons.    In 

1878  the  importation  was  932,284  tons.    France  exported 
79,113  tons  of  ore  in  1877,  and  79,530  tons  in  1878. 
production  and     The  annual  production  of  coal  in  France  is  about  17,000,000 

consumption    of  *  7         ' 

cool  in  Franco,    tons,  the  annual  consumption  about  23,000,000  tons,  and  the 

annual  exportation  to  neighboring  countries  about  800,000 
tons,  leaving  about  7,Q00,000  tons  to  be  imported.    This  de- 
ficiency is  supplied  partly  from  Belgium  and  partly  from 
England  and  Westphalia.    In  187G  Belgium  furnished  50 
per  cent,  of  the  whole  importation,  England  3G  per  cent., 
Artificial  fuel,  and  Westphalia  14  per  cent.    About  700,000  tons  of  artificial 
fuel,  or  briquets,  are  annually  manufactured  in  France  from 
the  refuse  of  coal  mines.    The  production  of  coal  in  France 
coal  mcawirra.  jjag  doubled  since  1860.    The  coal  measures  are  principally 
found  in  the  departments  of  Pas-de-Calais,  Nord,  Loire,  and 
Sadne-et-Loire. 
Production  of    The  production  of  pig  or  cast  iron  in  France  amounted  to 

P  g" ron  1 12,500  metric  tons  in  1819,  to  266,361  tons  in  1830,  to  347,773 

tons  in  1840,  to  415,653  tons  in  1850,  to  898,353  tons  in  1860, 
and  to  1,260,348  tons  in  1866.  During  the  years  1874  to  1877 
the  production  was  annually  about  1,400,000  tons.  The  ex- 
act figures  for  1878  are  not  authoritatively  published,  but 
the  approximate  production  for  the  year  has  been  placed  at 

fu?£2?iie8     ofl4 17,073  tons,  showing  a  slight  increase.    In  1861  there 

were  472  blast  furnaces  in  France,  of  which  282  used  char- 
coal, 113  coke,  and  77  mixed  charcoal  and  coke.  In  1872  the 
total  number  of  furnaces  had  decreased  to  270,  although  the 
production  of  the  year  was  much  greater  than  that  of  1861, 
the  substitution  of  coke  for  charcoal  and  the  use  of  larger 
and  better  furnaces  accounting  for  the  decrease  in  the  whole 
number.  Of  the  270  furnaces  in  1872,  only  89  used  char- 
coal, and  46  a  mixed  fuel ;  the  remaining  135  used  coke.  The 
Production  of  annual  production  of  charcoal  pig-iron  is  now  less  than 

charcoal  pig-iron.  x  *    ° 

100,000  tons.    It  is  still  customary  in  some  parts  of  France 
to  make  rough  castings  direct  from  the  blast  furnace  (classed 
as  pig  in  the  above  statistics),  and  in  the  Pyrenees  iron  is 
still  made  by  primitive  processes. 
Manufacture     The  manufacture  of  iron  rails  in  France  began  about  1840. 

of  iron  rallB  m  °  ' 

France.  an(i  in  1850  the  production  was  only  23,087  metric  tons.    In 

1860  it  was  121,348  tons,  and  in  1869  it  was  216,628  tons.  In 
1872  it  had  fallen  to  129,151  tons ;  in  1875  to  118,959  tons ; 
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in  1876  to  77,420  tons ;  in  1877  to  73,103  tons ;  and  in  1878       ****<*- 
to  53,884  tons. 

The  production  of  merchant  iron  (not  including  plates  Merchant  iron, 
and  sheets)  amounted  to  149,052  metric  tons  in  1850,  and  to 
710,935  tons  in  1872.  Since  1872  this  production,  like  that 
of  iron  rails,  has  decreased,  the  make  in  1877  being  589,559 
tons,  and  in  1878  being  608,764  tons.  The  production  of 
plates  and  sheets  amounted  to  100,915  metric  tons  in  1865, 
and  to  129,843  tons  in  1872.  The  make  in  1877  was  107,451 
tons,  and  in  1878  it  ^as  105,688  tons. 

The  decrease  in  the  production  of  iron  rails  and  merchant  _  Reduced   mo- 

,         .  „  .  ,  -.1  duction   of   Iron 

iron  and  the  stationary  production  of  iron  plates  and  sheets  rails,    etc.,   ac- 

i.i  .1111  .i  .  i  .  .i      counted    for  by 

ate  results  almost  wholly  due  to  the  rapid  increase  in  the  too  incre&so  in 
manufacture  of  steel.    In  1831  there  were  only  4,915  metric  SS?lc  ^ 
tons  of  steel  of  all  kinds  made  in  all  France ;  in  1840  the  pro- 
duction was  only  8,263  tons ;  in  1850  it  had  reached  to  only 
10,982  tons;  but  in  1860  it  jumped  to  29,849  tons;  in  1872 8Jf*afci8tic8     of 
it  was  141,705  tons ;  and  in  1878  it  was  281,801  tons,  of8  * ' 
which  253,536  tons  were  made  by  the  Bessemer  and  Sie- 
mens-Martin processes,  and  the  remainder  by  various  older 
processes.    The  manufacture  of  crucible  cast  steel  in  France   cmcibie   oast 

steel. 

does  not  appear  to  have  ever  much  exceeded  8,000  metric 
tons  annually,  the  production  in  1870  being  8,135  tons,  and  in 
1872  being  8,080  tons.  Of  the  reported  production  of  253,536 
tons  of  Bessemer  and  Siemens-Martiij.  steel  in  1878,  the  slJ*J^Mjg* 
quantity  rolled  into  rails  is  placed  at  211,519  tons.  In  1876  steeL 
theTe  were  in  France  26  Bessemer  converters  and  25  Sie- 
mens-Martin furnaces. 

The  imports  of  pig-iron  into  France  amounted  to  212,897  ti*£»l  import* 
metric  tons  in  1877,  and  to  166,487  tons  in  1878 ;  of  iron  in 
other  forms  to  62,736  tons  in  1877,  and  to  69,965  tons  in 
1878 ;  and  of  steel  to  5,009  tons  in  1877,  and  to  6,173  tons 
in  1878.    Against  this  importation  France  exported  169,205    Exportation, 
tons  of  her  iron  and  steel  products  in  1877,  and  168,704 
tons  in  1878.    France  had  13,220  miles  of  railroad  in  June,    R*ii™y». 
1878. 

In  view  of  the  present  magnificent  development  of  the 
iron  and  steel  industries  of  France,  the  conclusion  is  fully 
warranted  that  these  industries  have  before  them  a  most 
promising  future. 

GREAT  BRITAIN.    .  obbat  Britain-. 

The  exhibit  at  Paris  by  Great  Britain  of  iron  and  steel 
and  their  products  has  been  freely  characterized  by  repre- 
sentative Englishmen,  and  representative  English  journals, 
as  incomplete  and  unsatisfactory — not  worthy  of  the  vast 
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great  brttact.  mineral  resources  and  still  vaster  metallurgical  progress  of 
their  country.    Taken  in  detail,  the  display  of  these  arti- 
cles may  have  justified  this  criticism j  but  as  a  whole  it  was 
extensive,  varied,  and  exceedingly  suggestive  of  mechanical 
pia^oXf^Sc?,8te?i exceHence.    ^°  other  nation  except  France  made  so  impos- 
SSdUCma°cfinCoin^  a  display  °f  steel,  of  cutlery,  of  armor  plates,  of  sta- 
toou.  tionary  and  other  engines,  of  steam-pumps,  and  of  machine 

tools;  while  its  display  of  agricultural  implements  and 
machinery,  of  textile  machinery,  and  of  general  hardware 
was  the  finest  in  the  Exposition.  Its  entire  display  of  ma- 
chinery and  tools  was  more  than  creditable — it  was  mag- 
nificent ;  and  yet  it  must  be  confessed  that,  omitting  this 

cutte^r*re  and  feature*  an<l  omitting  also  the  splendid  show  of  hardware 

and  cutlery,  the  exhibit  of  iron  and  steel  and  their  products 
by  the  leading  nation  of  the  world  engaged  in  their  manu- 
facture was  not  such  as  she  could  have  made  nor  such  as 
was  due  to  her  reputation.  Especially  was  there  noticeable 
the  absence  of  a  large  assortment  of  the  products  of  the 
Bessemer  and  open-hearth  processes,  in  the  invention  and 
perfection  of  which  processes  Great  Britain  is  entitled  to  the 
highest  honors.  Such  products  as  were  exhibited  were 
Bewemor  rails  chiefly  Bessemer  rails  and  Siemens-Martin  plates,  and  the 

and    Siemens-    ,',  ,,  ,,. 

Martin  piatea.     absence  of  others  would  seem  to  warrant  the  conclusion 

that  on  the  Gontinent  and  in  the  United  States  the  tendency 
to  adapt  Bessemer  and  open-hearth  steel  to  the  manufacture 
of  articles  for  which  other  steel  and  iron  have  heretofore 
been  required  is  stronger  than  in  Great  Britain.  This 
view  would,  however,  be  erroneous.  Great  Britain  failed 
to  make  a  complete  display  of  the  capabilities  of  Bessemer 
and  open-hearth  steel;  but  she  has  not,  therefore,  confessed 
that  she  has  failed  to  observe  and  to  utilize  them.  On  the 
contrary,  there  is  abundant  evidence,  to  be  noted  further  on 
in  this  report,  that  she  is  abreast  of  other  nations  in  adapt- 
ing  Bessemer  and  open-hearth  steel  to  miscellaneous  uses. 

Exhibits  of  steel. 

steel  exhibit*.      Of  the  display  of  Bessemer  steel  in  the  British  section 

v  u  han°&  cST'  ^e  Prom^nent  ^rm  °'  Bolckow,  Vaughan,  &  Co.,  of  Middles- 
borough,  contributed  finished  products  in  various  forms, 
but  principally  rails  from  their  steel  works  at  Eston,  which 
were  established  in  1877,  have  four  eight- ton  converters, 
and  can  produce  2,000  tons  of  rails  weekly.    They  also  con- 

materiais1"1  raw  tributed  complete  samples  of  the  raw  materials  used  at  their 

works,  the  ore  coming  from  the  west  coast  of  England  and 
from  Bilbao,  in  Spain. 
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The  well-known  firm  of  Brown,  Bayley,  &  Dixon,  of  Shef-  GBKAT  Britain 
field,  made  a  fine  display  of  Bessemer  rails,  tires,  axles,  &^^,Bayley* 
bars,  etc    They  exhibited  a  rail  130  feet  long,  rolled  direct 
from  the  ingot,  and  bent  into  four  lengths  of  32  feet  each, 
the  whole  measuring  4J  feet  across.    Among  the  tires  ex-    Kaua»ti«*,ancv 
hibited  by  this  firm  were  two  of  9  feet  in  diameter,  one  pol- 
ished and  the  other  unpolished.    Their  locomotive  springs 
were  very  fine,  as  were  their  large  and  small  chains. 

The  celebrated  steel-making  firms  of  John  Brown  &  Co.  John  Brown  & 
and  Charles  Cammell  &  Co.,  of  Sheffield,  also  exhibited  sam-  Charles  cam- 
ples of  their  Bessemer  rails,  axles,  etc.  Steel  armor  plates  putc8,raiis,  ami 
formed  an  impressive  feature  of  their  exhibits. 

A  Bessemer  steel  boiler-plate,  of  superb  quality,  which   ^  cumber- 
had  been  subjected  to  a  test  of  the  utmost  severity,  was  ex-  sW  company, 
hibited  by  the  West  Cumberland  Iron  &  Steel  Company.  P 

Of  Siemens  steel,  made  by  the  "ore"  process,  the  only 
noticeable  display  was  made  by  the  Landore  Company,  of  J^d0Te  Com" 
which  Dr.  Siemens  himself  is  the  head.    The  exhibit  of  this   **•  si*™**- 
company,  in  an  annex  to  the  main  building,  embraced  speci- 
mens of  rolled  and  forged  steel  in  various  minor  forms;  also 
heavy  ship  plates  of  the  same  material;  also  rails,  angles,    ship     plates, 
beams,  tires,  and  axles.    The  exhibit  was  scarcely  such  in  2Illfc8,tlre8, 
location,  style,  and  variety  of  samples  as  might  have  been 
expected  from  this  company. 

One  of  the  most  interesting  of  the  British  steel  exhibits        wiiitworth 
was  that  which  embraced  various  samples  of  the  "  Whit- 
worth  metal,"  to  which  much  importance  has  been  attached 
in  Great  Britain  in  connection  with  the  manufacture  of  ord- 
nance and  other  articles  by  the  Siemens  and  Siemens-Martin 
processes.    The  exhibit  was  large,  and  of  a  character  to 
favorably  impress  the  visitor.    The  metal  is  made  of  more 
than  ordinary  solidity  and  tenacity  by  being  cast  under  hy-  in^dJKei0S3£ 
draulic  pressure.    Cannon  and  shells  of  this  metal  are  said1** 
to  withstand  the  severest  tests,  a  claim  that  received  confir- 
mation from  some  of  the  samples  submitted.    A  propeller   HoUow     pro- 
shaft  was  exhibited,  forged  hollow,  which  it  was  claimed  was  p 
much  stronger  than  a  solid  wrought-iron  shaft  of  the  same 
size,wbieh  would  weigh  one-half  more.  This  shaft,  forged  from 
a  hoop  of  compressed  steel,  was  33  feet  7  inches  long,  the  out- 
side diameter  17£  inches,  and  the  diameter  of  the  bore  llf 
inches.    A  hydraulic  cylinder  of  this  metal  was  shown  which 
was  represented  to  stand  a  pressure  of  four  tons  to  the  square 
inch.    For  machine  tools,  in  which  strength  combined  with  ^preUedst ©ei! 
lightness  is  desirable,  the  compressed  steel  is  claimed  to  have 
no  equal    Sir  Joseph  Whitworth's  aim  has  been  to  produce 
a  steel  that  would  be  free  from  blow-holes,  and  this  result 

2  p  E vol  3 
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qrkat  Britain.  he  iuls  accomplished  by  mechanical  means.  It  has  already 
been  stated  in  this  report  that  a  similar  result  has  been 

T«wxK^om'ctoiined  by  the  Terre  Noire  Company,  in  France,  through 

p*ny.  chemical  combinations. 

^H^eid'aSteei     Hadfield's  Steel  Foundry  Company,  of  Sheffield,  exhibited 

pany.  crucible  steel  castings,  in  various  forms,  principally,  however, 

as  railroad  appliances,  including  very  light  wheels  for  street 
railroads.  The  wearing  qualities  of  these  wheels  are  doubt- 
less excellent,  but  they  are  hardly  superior  in  this  respect  to 
street  railway  American  chilled  cast-iron  wheels,  while  they  are  much  more 

wheels. 

expensive.  Their  extreme  lightness,  however,  is  a  recom- 
mendation, although  it  may  be  doubted  whether  they  are 
much,  if  any,  lighter  than  the  best  cast-iron  wheels  on  Ameri- 
can street  railroads. 

AttwootVesteei.  Steel  wheels  of  various  sizes,  from  colliery  sheaves  to  car 
wheels,  made  from  Attwood's  steel,  at  the  Stanner's  Close 
Steel  Works,  at  Wolsingham,  were  also  exhibited,  as  were 
other  steel  castings  and  steel  forgings  from  the  same  works. 

Guy   &    Co.,     The  exhibit  made  bv  the  cast-steel  makers  of  Sheffield  was 

00  8  not  large,  but  it  was  interesting  and  valuable.    Tool  steel 

was  shown  in  great  variety  by  Guy  &  Co. 

Jowitt  &  sons,     Jowitt  &  Sons  showed  circular  saws  with  perforated  teeth ; 

circular  saws.  .  .       ■.. 

one  of  the  saws  was  7  feet  and  3  luches  in  diameter, 
siebohm    &     Siebohm  &  Dieckstahl  exhibited  many  fine  steel  fractures, 
Dieckstahi.        showing  their  steel  to  be  of  exceptional  excellence ;  other 

firms  showed  cast  steel  in  various  forms  and  tools  made  from 
it. 
Androw&co.,     Andrew  &  Co.,  of  the  Toledo  Works,  showed  a  piece  of 

cast-steel  wire  rod,  No.  2  wire  gauge,  1,250  feet  long. 
Thomas    Tur-     Thomas  Turton  &  Sons  made  a  fine  display  of  cast-steel 

ton      6c      Sons' 

springs.  Springs. 

The  most  extensive  of  the  Sheffield  cast-steel  exhibits  was 
waiiamJcssopthat  of  William  Jessop  &  Sons,  who  exhibited  a  full  assort- 
ment of  their  products,  a  leading  feature  of  which  was  a 
Saws,    ingots,  steel  disk  or  saw  plate,  10  feet  8  inches  in  diameter,  -&  of  an 
p  inch  thick,  and  weighing  2,G88  pounds.    This  firm  also  ex- 

hibited a  block  of  best  cast  steel,  20  inches  square,  and 
weighing  1  ton  and  lOcwts.  5  also  other  ingots  of  large  size, 
broken  and  showing  fine  fractures ;  also  specimens  of  cru- 
cible steel  boiler  plate,  bent,  twisted,  and  punched  cold. 

A  few  cast-steel  manufacturers  at  Kewcastle-on-Tyne  and 
elsewhere  also  exhibited  their  products. 

Tools  and  cutlery. 

Sheffield  made  a  good  display  of  cutlery,  saws,  and  edge, 
tools,  and  this  was  supplemented  by  like  contributions  from 


wire. 
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other  British  manufacturing  centers  5  but  the  whole  British  qb*at  britab. 
exhibit  of  these  articles  was  inferior  in  extent  to  that  of 
Prance,  and,  in  some  respects,  was  fully  equaled  by  it  in 
quality.    The  French  saws  at  the  Exposition  were  especially 
noticeable  and  excellent. 


SavrH. 


Iron  prodllCt8.  Iron  products. 

Of  iron  products  proper  and  the  raw  materials  of  their 
manufacture  the  best  display  in  the  British  section  was  made 
by  the  Cleveland  and  North  of  England  district.    The  iron-    cjpvejmd  *m\ 

*  °  North  of  England 

masters  of  this  district  showed  commendable  enterprise  in  district, 
the  extent,  variety,  and  neatness  of  their  display.    They  ex 
hibited  the  exact  quantity  of  coke,  ore,  and  limestone  used 
in  the  production  of  one  ton  of  Cleveland  pig-iron,  namely, 
a  pillar  of  native  iron  ore  10  feet  high  and  weighing  3-2\ 
tons,  24  cwts.  of  Durham  coke,  and  12  cwts.  of  Weardale 
limestone.    Various  samples  of  pig-iron,  castings,  wrought-  w^ples of  iron* 
iron  tubes,  plates,  sheets,  rails,  girders,  etc.,  were  also  shown. 
The  castings  exhibited  by  the  proprietors  of  the  Acklam  Ackiam  works. 
Works,  at  Middlesborough,  including  garden  chairs,  umbrella 
stands,  and  similar  light  wares,  were  cast  directly  from  the 
blast  furnace,  the  better  to  show  the  quality  of  the  Cleve- 
land metal  for  foundry  purposes.    Mr.  I.  Lowthian  Bell,  M.       1.  LowtMan 
P.,  exhibited  samples  of  Cleveland  iron  from  which  the  large 
percentage  of  phosphorus  originally  contained  in  it  (1.2  to 
1.75)  had  been  almost  entirely  removed  by  his  oxide  of  iron 
process.    He  also  exhibited  samples  of  steel  made  from  this 
iron.    Specimens  were  also  shown  by  Hopkins,  Gilkes,  &  Hopkins,  Giike» 
Co.,  of  Middlesborough,  of  iron  made  in  the  Banks  puddling 
furnace  from  Cleveland  pig-iron.     They  fully  established 
the  claim  for  excellence  that  has  been  made  for  this  iron, 
and  it  was  not  surprising  to  learn  that  it  is  competing  with 
the  best  Staffordshire  brands.    It  possesses  a  tough  fiber 
and  great  tensile  strength.    Siemens-Martin  steel  made  from 
this  iron  was  also  exhibited.    The  Danks  furnace  has  been   d<m*b  furnace. 
proved  tobeapowerfulagencyin  the  elimination  of  phospho- 
rus from  Cleveland  pig-iron,  but,  although  successfully  com- 
peting in  quality  and  price  in  the  manufacture  of  the  very 
best  bar-iron,  the  proprietors  cannot,  by  its  instrumentality, 
make  iron  rails  of  sufficient  hardness  to  compete  with  Bes- 
semer rails  in  wearing  qualities. 

The  Cleveland  and  North  of  England  district  is  the  most     immense  pro. 
productive  iron  district  in  the  world.    It  embraces  less  than  cTo^Sana0    and 
three  English  counties— Northumberland,  Durham,  and  them^f  En^d 
Sorth  Biding  of  Yorkshire — and  yet  its  annual  production 
of  pig-iron  during  the  years  1871  to  1878,  both  inclusive. 
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gbeat  bmtai*.  a veraged  over  2,000,000  English  tons.  In  each  of  these 
Kor^of^jdSd  years  &  produced  more  pig-iron  than  any  other  country,  the 
district.  United  States  alone  excepted,  and  in  the  years  1875, 1876, 

and  1877  it  produced  more  than  the  United  States,  the  exact 
figures  for  1877  being  as  follows :  Cleveland,-2,138,378  tons ; 
United  States,  2,066,594  tons.  In  1878  the  production  of 
Cleveland  declined  to  2,023,177  tons,  which  was  less  than 
that  of  the  United  States  in  the  same  year.  There  are  165 
BiMt  funiaoes.  blast  furnaces  in  this  district,  some  of  them  being  the 
largest  in  the  world.  Of  these,  92  were  in  blast  and  73 
were  out  of  blast  in  December,  1878.  In  1840  the  number 
of  blast  furnaces  was  less  than  a  dozen,  and  they  were  all 
small.  The  district  produces  about  one-third  of  the  total 
pig-iron  product  of  Great  Britain  It  also  produces  over 
co«J  31,000,000  tons  of  coal  annually,  or  about  23  per  cent  of 

the  immense  coal  product  of  the  kingdom.  Until  a  year  or 
two  ago  it  was  also  very  prominent  in  the  manufacture  of 
Puddling  fur-  finished  iron.  Of  7,159  puddling  furnaces  in  all  Great  Brit- 
ain, 1,894  are  to  be  found  in  this  district.  The  extreme 
cheapness  with  which  Cleveland  pig-iron  can  be  made  brings 
it  into  successful  competition  with  the  pig-iron  of  Scotland 
and  other  districts  of  Great  Britain,  and  with  that  of  Bel- 
gium, Germany,  and  other  Continental  countries.  The  fact 
is  to  be  noted,  however,  that,  notwithstanding  this  cheap- 
ness and  the  rapid  growth  of  the  Cleveland  iron  district  in 
Exports  of  pig- the  last  ten  years,  the  exports  of  pig-iron  from  all  Great 
Britain  since  1873  have  annually  been  less  than  in  1871, 
showing  that  Cleveland  pig-iron  is  merely  taking  the  place 
in  foreign  markets  of  other  British  pig-iron,  particularly 
that  of  Scotland. 
south  Stafford-     The  district  of  South  Staffordshire  is  the  great  center  of 

shire  district.  ° 

the  finished  iron  trade  of  England.    It  contains  125  separate 
and  distinct  iron  works,  or,  as  we  say  in  our  country,  roll- 
andpudS?n^fSSinS  miUs»  having  over  2,000  puddling  furnaces,  out  of  a  total 
Daces.  of  7,159  in  the  whole  of  Great  Britain.    It  also  contains  148 

Biaat  ftKnaoe*.  blast  furnaces  out  of  a  total  of  977  in  the  kingdom.  Of  the 
whole  number  in  the  district  only  38  were  in  blast  in  De- 
cember, 1878.  But  of  the  large  iron  interests  packed  in 
this  small  territory  very  little  display  was  made  at  Paris. 
Several  firms  exhibited  specimens  of  sheet-iron,  some  of 
which  were  bent  into  various  shapes  to  show  their  excellent 
quality. 
North  Stafford-     Earl  Granville,  of  BTorth  Staffordshire,  and  the  Lilleshall 

shire  Rod  Shrop-  A  o.,  ,  .  ,  -. 

■hire.  Company,  of  Shropshire,  showed  samples  of  their  iron  ore, 

coal,;  and  pig-iron. 


iron. 
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The  Snedshill  Iron  Company,  of  Shropshire,  made  a  fine  QBgAT  mpa**. 
display  of  boiler  plates,  rods,  bars,  etc.  cSpS?1  Ir°n 

The  Shelton  Bar-Iron  Company,  of  North  Staffordshire,    sheiton    Bar. 
showed  fine  samples  of  its  rails,  angles,  tees,  girders,  plates,     n  ompany" 
etc 

The  North  Lonsdale  Iron  and  Steel  Company,  and  the  North  i*n*daie 

7  Iron    and    Steel 

firm  of  Harrison,  Ainslie,  &  Co.,  both  of  Lancashire,  showed  company, 
samples  of  their  pig-iron  and  raw  materials. 

The  Leeds  Forge  Company,  of  Leeds,  Yorkshire,  exhib-    Leeds    Forgo 
ited  in  a  small  case  samples  of  excellent  boiler  plate,  folded  ompan>* 
sixteen  times  without  cracking;  also  shafts  and  locomotive   Boilers,  shafts, 

.  and  axles. 

axles  of  superior  quality.  This  company  also  exhibited 
Fox's  patent  corrugated  flue  for  steam-boilers,  the  in ven-Corrug****1  na- 
tion of  Mr.  Sampson  Fox,  the  managing  director  of  the 
company.  This  flue  is  made  from  best  Yorkshire  cold-blast 
pig-iron,  and  the  following  advantages  are  claimed  for  it : 
"  Increased  strength  against  collapse ;  much  thinner  plate 
than  usual  may  be  used  and  higher  pressure  adopted  with 
increased  safety;  increased  heating  surface;  a  more  effective 
heating  surface — due  to  flame  impinging  on  corrugated 
surfaces;  more  elasticity  longitudinally  compared  with  a 
plain  flue;  and  increased  circulating  action  of  the  water — 
due  to  steam  being  formed  in  the  annular  grooves  or  corru- 
gations." 

W.  B.  Wright  &  Co.,  of  Bristol,  exhibited  specimens  of  &J£  ^£558 
their  galvanized  sheet-iron,  includiug  a  sheet  1G  feet  long,  sbeet-'irpn. 
with  eight  3-inch  corrugations,  and  of  24  Birmingham  wire 
goage,  claimed  to  be  the  largest  sheet  of  the  kind  ever 
rolled. 

Other  specimens  of  galvanized  iron  sheets  were  exhibited 
in  the  British  section ;  also  tin  and  terne  plates,  galvanized   Tin  and  ten™ 
and  other  wire,  and  a  long  list  of  minor  iron  and  steel  pro-    wire, 
ducts. 

The  iron  and  steel  industries  of  Scotland  and  Wales  were   iron  and  steel 
very  meagerly  represented.    In  Scotland  there  are  22  roll- ia^SaSdWaSs01" 
ing  mills,  345  puddling  furnaces,  and  155  blast  furnaces. 
In  all  Wales  and  Monmouthshire  there  are  over  20  rolling 
mills,  over  800  puddling  furnaces,  and  174  blast  furnaces. 
The  great  iron  ship-building  firms  on  the  Clyde,  the  Tyne,      ship-building 
and  the  Thames  made  no  sign.    Of  iron  bridges,  or  the  sented?0   repre 
parts  composing  them,  there  was  no  display  worthy  of 
special  mention.     Of  the  excellent  coal  and  coke  of  the 
United  Kingdom  the  display  was  ample. 
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great  bbitain.  Machinery,  0tO. 

Machinery. 

Bat  what  Great  Britain  lacked  in  iron  and  steel  exhibits 

she  made  np  in  all  kinds  of  machinery.    Her  display  of 

hiwtmirable  ex  agricultural  machinery  was  very  large,  the  best  she  ever 

made,  but  its  merits  were  stoutly  contested  by  French  and 
maChi5e^alt!uraI  American  exhibitors.    Of  mowers,  reapers,  thrashers,  cul- 
tivators, plows,  and  the  long  line  of  agricultural  machines 
and  implements  now  regarded  as  essential  to  progressive 
agriculture,  the  British  section  contained  a  large  and  ex- 
cellent assortment.     A  prominent  feature  of  the  British 
stoain.piows.    agricultural  machinery  exhibit  was  the  steam-plow,  which 
has  not  yet  been  brought  into  use  in  either  France  or  Amer- 
ica, except  experimentally,  although  largely  employed   in 
England.     The  introduction  of  this  great  labor-saving  ma- 
chine upon  our  Western  prairies  may  be  presumed  to  be 
among  the  possibilities  of  the  near  future,  as  may  also  the 
introduction  upon  American  farms  of  another  feature  of 
Beet-»ugar  in-  European  agriculture,  the  beet  sugar  industry.     In  the 
British  section  there  was  a  display  of  stationary,  portable, 
stcam-enginea.  locomotive,  fire,  and  marine  engines  that  was  almost  be- 
Gaiioway&son.  wiidering  in  its  extent  and  variety.    Galloway  &  Son,  of 
Manchester,  exhibited   a   300-horse-power   engine  which 
attracted  much  attention.    It  had  two  cylinders,  one  high 
and  the  other  low  pressure.   The  workmanship  was  excellent. 
ohmwry"1110  m*  ^  steam-pumps,  hydraulic  cranes,  and  other  hydraulic 

machinery,  portable  forges,  steam-hammers,  woodworking 
Machine  tools,  machinery,  and  machine  tools  generally,  the  display  was 
Appleby  Bro-  also  large.  Two  steam-cranes,  exhibited  by  Messrs.  Appleby 
steam-cranes.  Brothers,  deserve  special  mention.    The  exhibit  of  textile 

Toxtilemachin-  7  *\ 

ery.  machinery  was  magnificent  and  unequaled. 

It  has  already  been  remarked  that  in  the  nature  of  things 
it  is  impossible  to  exhibit  at  an  international  exhibition 
many  of  the  processes  of  iron  and  steel  manufacture.    In 
the  British  section  there  was,  therefore,  but  little  to  sug- 
gest the  methods  by  which  the  greatest  iron  and  steel  pro- 
ducing country  in  the  world  has  attained  its  pre-eminence. 
whitweii  stoves.     A  model  and  drawings  of  the  Whitwell  stoves  were  ex- 
hibited by  the  Messrs.  Whitwell. 
fc^xon.1*^167,     Messrs.  Brown,  Bay  ley,  &  Dixon  exhibited  a  design  of 
i>iart°nppara?a08*  Cooper's  patent  appliance  for  utilizing  the  heat  from  Besse- 
mer converters,  by  carrying  the  flame  through  a  stack  or 
chimney  into  a  stove  containing  a  series  of  pipes,  through 
which  the  blast  for  melting  pig-iron  is  forced. 
Charles  Wood.     Charles  Wood,  of  Middlesborough,  exhibited  models*of 
Furnace  slag.  ]^s  machine  for  the  utilization  of  blast-furnace  slag. 
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Francis  H.  Lloyd,  of  Weduesbury,  showed  samples  of  his  QBBAT  mhicc. 
patent  open  spray  tweers  for  blast  furnaces.  Lioydf"1*01*  H 

Professor  Barff  exhibited  specimens  of  wrought  iron  made   Prof.  Barfr. 
impervious  to  rust  by  his  coating  of  black  oxide. 

In  exhibits  of  new  or  curious  uses  for  iron  and  steel  the 
patent  iron  railway  sleeper  of  Charles  Wood,  and  the  patent   caries  wood, 
elastic  embossed  railway  sleeper  of  P.  &  W.  MacLellan,  of  p.  &  w.  mqc- 

Lellan.    Railway 

Glasgow,  may  be  mentioned.    The  superiority  of  wire  over  sleepers. 

hempen  rope  for  ship's  cables  and  ship's  rigging  was  shown 

in  the  exhibit  of  a  wire  rope  by  the  side  of  a  hempen  one  of   wire  rope. 

double  the  size,  but  of  less  strength.    Railway  car  wheels    Car  wnoeU- 

with  wooden  and  others  with  paper  centers  were  shown ; 

the  latter  are  not  much  in  use  in  Great  Britain,  or  in  any 

part  of  Europe,  but  the  former  are  extensively  used  on  the 

London,  Brighton  and  South  Coast  Railroad.     Another 

noticeable  exhibit  was  that  of  iron  water-pipes  galvanized        Galvanized 

.  water-pipes. 

upon  the  inside. 

Tin.  Tin. 

The  British  display  of  tin  and  terne  plates  and  their  pro-    Tin-piat©  man- 

.  ,  ,  ,.     ufacture  scarcely 

ducts  was,  as  might  have  been  expected,  large  and  credit-  i^jj*  g1*    lho 

able.     As  the  manufacture  of  these  plates  is  strictly  a 

branch  of  the  iron  industry,  and  a  very  extensive  branch 

of  the  British  iron  industry,  the  fact  may  here  be  noted 

that  it  has  scarcely  an  existence  in  the  United  States,  the 

second  in  rank  among  iron-producing  countries. 

Steel  constructions.  . . Steel  construe 

tiona. 

The  adaptation  of  steel  to  ship-building  was  not  shown  in  steel  in  ship- 
the  British  section  by  the  presentation  of  comparative  or 
other  tests  made  by  the  British  admiralty  or  the  British 
Lloyd's,  although  experiments  on  a  large  scale,  favorable  to 
steel,  had  been  made  by  both  these  agencies  prior  to  the 
opening  of  the  Exposition.  These  experiments  related  to 
the  plating  of  the  hulls  of  vessels  and  the  general  substi- 
tution in  their  frame- work  and  interior  construction  of  steel 
where  iron  is  now  used.  As  these  and  earlier  experiments 
have  already  resulted  in  the  building  of  two  steel  vessels 
for  the  British  Government  and  in  contracts  for  the  build- 
ing of  other  vessels,  it  is  to  be  regretted  that  no  record  was 
made  at  Paris  of  the  reasons  that  have  prompted  action 
which  may  lead  to  a  revolution  in  the  construction  of  both 
naval  and  merchant  vessels.  Nor  were  the  bridge-building  steel  in  bridge 
qualities  of  steel  fully  illustrated  at  Paris  by  Great  Britain, 
although  her  engineers  have  made  numerous  experiments  in 
its  use  for  this  purpose.    A  monograph,  prepared  by  W. 
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cheat  muTAiK.  Parker,  esq.,  chief  engineer-surveyor  of  Lloyd's  Eegister, 
w.parker.      showing  the  use  which  has  been  made  of  steel  for  marine 
boilers,  was  circulated  at  the  Exposition. 
utmzation      or     ^rea^  Britain  is  making  great  progress  in  the  utilization 
steeL  of  steel  for  all  purposes  to  which  it  is  adapted,  the  prefer- 

ence being  for  Bessemer  and  Siemens-Martin  steel  because 
Boilers.         of  their  cheapness.    Steel  boilers  for  stationary  and  loco- 
car  wheels,     motive  engines  are  largely  manufactured.    Steel  car  wheels 
have  already  been  mentioned.    The  Sheffield  cutlers  have 
Bessemer  steel  commenced  to  use  Bessemer  steel  in  the  manufacture  of 
ot  cu  ery.        gciggorg  and  other  cutlery.    In  some  instances  steel  rail  ends 
are  used  for  this  purpose,  and  in  others  steel  of  a  desired 
quality  is  specially  manufactured.    In  all  railway  appli- 
ances steel  made  by  the  Bessemer  and  the  Siemens-Martin 
processes  is  rapidly  displacing  iron  in  Great  Britain,  as  it  is 
on  the  Continent.    Iron,  however,  has  found  new  friends  in 
those  inventors  who  have  suggested  its  use  in  the  construc- 

manent  'way^of  **on  °^  ^e  s0-08^^  permanent  way  of  railroads,  and  vari- 
raiiways.  0us  systems  of  this  new  permanent  way  are  now  in  daily 

use  on  the  Continent.  In  Great  Britain  one  or  two  of  them 
have  been  used  experimentally,  and  a  commencement  has 
been  made  in  shipping  iron  for  the  construction  of  the  per- 
manent way  of  an  Indian  railroad. 

iron,  steel,  and  Iron.  steeL  and  coal  statistics. 

coal  statistics.  '  7 

The  story  of  Great  Britain's  wonderful  achievements  in 
the  manufacture  of  iron  and  steel  is  best  told  in  the  statis- 
tics of  their  production;  and,  in  this  connection,  the  statis- 
tics of  her  coal  production  should  not  be  overlooked,  for  it 
is  to  the  existence  of  her  immense  coal  deposits  that  her 
prominence  in  the  manufacture  of  iron  and  steel  is  mainly 

Make  of  iron  in  due.  In  1735,  one  hundred  and  forty-four  years  ago,  the 
total  make  of  pig-iron  in  Great  Britain  was  only  17,000 

in  1834.  English  tons.    In  1854,  the  epoch  of  the  Crimean  war,  a 

quarter  of  a  century  ago,  it  had  steadily  increased  to 

in  i87i.  3,069,838  tons,  and  in  1871,  seventeen  years  after  1854,  this 

product  was  more  than  doubled,  the  production  in  that  year 

in  1872.  being  0,627,179  tons.    In  1872  there  was  an  increase  to 

in  1877.  6,741,929  tons,  the  highest  product  yet  attained.    In  1877 

the  production  was  6,608,664  tons,  which  was  somewhat  less 
than  that  of  1871.  To  fully  realize  the  magnitude  of  these 
figures,  comparison  of  them  should  be  made  with  the  fig- 
ures representing  the  world's  total  production  of  pig-iron 

world's    pro- in  1877.    This  total  production  was  a  fraction  less  than 

Auction  of   pig-  * 

iron  in  1877.       14,000,000  tons;  the  production  of  pig-iron  by  Great  Britain 
in  that  year  was,  therefore,  almost  one-half  of  that  total 
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But  Great  Britain's  progress  in  the  manufacture  of  steel  QBgAT  *™™x- 
has  been  much  more  rapid  than  the  development  of  her  J^manufact* 
pig-iron  industry.    At  the  period  of  the  Crimean  war  her   *» 185*- 
annual  production  of  all  kinds  of  steel  was  only  about 
50,000  tons,  but  immediately  after  the  close  of  that  war  the 
Bessemer  process  was  invented,  and  in  1878  no  less  than   Production  by 
850,000  tons  of  steel  were  made  by  it  alone  in  Great  Britain.  inei87™orproce8S 
In  1866  Dr.  C.  W.  Siemens  and  his  brother  Frederick  in-    Siemens   Bn>- 

then. 

Tented  the  Siemens  regenerative  gas  furnace,  and  in  1864     uegenorative 
it  was  successfully  applied  to  the  production  of  steel  by  the  amace• 
Martin  process.    In  1878  there  were  produced  in  Great 
Britain  by  the  Siemens-Martin  process  and  its  near  relative,  SiS^*Martin 
the  Siemens  process,  174,000  tons  of  steel.    The  total  pro-  p***m  ^  w» 
duction  of  steel  in  Great  Britain  in  1878  is  supposed  to  d  *$£*„£  8?S 
have  been  1,100,000  tons,  which  was  nearly  40  per  cent,  of inl878> 
the  world's  production  of  about  2,700,000  tons  in  that  year.  dQ^f0rnf 8    pro" 

In  producing  her  enormous  annual  yield  of  pig-iron  Great 
Britain  has  mainly  relied  upon  her  own  supplies  of  iron  ore. 
hi  1877  she  mined  16,692,802  tons  of  ore,  and  imported  m^iBh      OTO 
1,142.308  tons,  principally  from  Spain  and  Algeria,  for  use 
in  her  Bessemer  steel  works.    In  the  same  year  she  ex- 
tracted 415,000  tons  of  "  burnt  ore  *  from  imported  cupreous   Forei«n  «■* 
pyrites,  principally  obtained  in  Spain.    She  thus  smelted 
in  1877  a  total  of  18,250,110  tons  of  iron  ore,  from  which 
were  obtained  6,608,664  tons  of  pig-iron.    Only  two  dis- 
tricts in  Great  Britain — Northwest  Lancashire  and  Cumber- 
land—can  supply  large   quantities  of  ore  suitable  for  ^^^  J^ 
Bessemer  steel.    The  importation  of  foreign  ores  for  Besse- ceM- 
mer  purposes  is  absolutely  necessary. 

The  production  of  coal  in  Great  Britain,  keeping  pace   *£Vl*\     ooaX 
with  that  of  pig-iron,  has  more  than  doubled  since  the  pe- 
riod of  the  Crimean  war.    In  1854  it  was  64,661,401  tons,  and   in  ism. 
in  1875,  twenty-one  years  afterwards,  it  was  131,867,105   Iil1875- 
tons.    This  product  was  increased  in  the  following  year  to 
134,125,166  tons,  and  in  1877  it  was  further  increased  to   *» 1877 
134,610,763  tons!    The  world's  production  of  coal  in  1877  .  w«rw;    pro- 

71  r  auction  ol  coal  in 

has  been  placed  at  about  285,000,000  tons ;  so  that  Great  i*n. 
Britain  produces  almost  one-half  of  this  product.     It  is 
stated  that  the  largest  coal  field  in  England,  with  the  great- 
est quantity  of  un worked  coal,  is  the  Midland,  which  ex-  nj£dtalld    COftl 
tends  from  the  town  of  Nottingham  to  Leeds,  and  is  nearly 
70  miles  in  length. 

In  the  building  of  iron  steam  and  sailing  vessels  Great   Iron  veMd8« 
Britain  undoubtedly  leads  all  other  countries  combined. 

The  immense  quantities  of  iron  and  steel  and  their  manu- 
factured products  which  are  annually  exported  from  Great 
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obratbbitaik.  Britain  to  other  countries  will  be  seen  in  the  following  sum- 
mary.   In  1S72  the  maximum  of  yearly  exports  of  iron  and 
British  iron  and  steel  and  their  manufactures  was  attained,  when  a  total  of 

steel    manufact-  _  -__  -_rti-  ,  _  -.«.—«.  .      ..^.n  , , 

nrea.  3,382,762  tons  was  exported.    From  1872  to  1876  the  expor- 

tation of  these  products  gradually  declined  in  quantity  to 
2,224,470  tons ;  but  in  1877  a  slight  increase  to  2,344,651 
tons  took  place,  which  was,  however,  not  maintained  in 

portaTl^isri: 1878:  when  2,299,223  tons  were  exported.     The  value  of 

British  iron  and  steel  exports  has  steadily  declined  from 
£37,731,239  in  1873  to  £18,393,974  in  1878. 

tira0al  exportft"  The  exportation  of  coal  and  coke  from  Great  Britain  to 
other  countries  gradually  increased  in  late  years  until  1876, 
when  a  maximum  exportation  of  16,299,077  tons  was  attained. 
In  1877  the  quantity  sent  abroad  fell  to  15,358,828  tons.  In 
1860  the  exports  amounted  to  7,412,000.  This  quantity  was 
more  than  doubled  in  1876.  About  one-third  of  the  total 
British  production  of  coal  is  used  in  the  home  iron  and  steel 
industries. 

irS'aadBtoeL  of  Tne  importation  of  iron  and  steel  into  Great  Britain  is 
annually  increasing.  The  value  of  the  importations  in  1877 
reached  £1,943,622.  The  imports  of  coal  into  Great  Britain 
are  so  small  as  not  to  justify  the  quotation  of  exact  figures. 
Railways.  There  were  17,109  miles  of  railroad  in  Great  Britain  at  the 
beginning  of  1878. 

Q1EBltANT-  GERMANY. 

Statistics  establish  the  fact  that  Germany  is  entitled  to  a 
place  in  the  front  rank  of  iron  and  steel  producing  countries, 

a? °thepiBxpoa?  ^ut  none  °*  ner  industries  were  represented  at  the  Paris 
tion.  Exposition,  and  nothing  could  therefore  be  learned  within 

its  gates  of  the  characteristics  and  present  condition  of  her 
iron  and  steel  manufactures.  It  would  not  be  proper,  how- 
ever, if  any  mention  of  these  were  entirely  omitted  from  this 
report,  and  I  accordingly  present  below  such  information 
concerning  them  as  could  be  gleaned  by  personal  observa- 
tion and  by  reference  to  official  or  other  reputable  publica- 
tions. 

Since  the  war  with  France  and  the  acquisition  of  Alsace 

and  Lorraine,  the  German  Empire,  including  for  the  purposes 

of  this  report  the  Grand  Duchy  of  Luxemburg,  has  greatly 

increased  pro- increased  its  annual  production  of  iron  and  steel,  the  pay- 

and  BteeL  uient  of  the  large  French  indemnity  serving  to  stimulate  all 

German  industries,  and  Alsace  and  Lorraine  contributing 
about  20  blast  furnaces  and  several  large  rolling  mills,  steel 
works,  and  founderies.  But  Germany  had  made  great  pro- 
gress in  the  development  of  her  iron  resources  piior  to  the 


IRON   AND   STEEL   EXHIBITS:    COMMISSIONER   MORRELL.        27 

war  with  France.     She  had  shared  the  general  activity      qebmahy. 
caused  by  the  ushering  in  of  the  age  of  steam  and  the  age 
of  railroads,  each  of  which  created  a  greatly  increased  de-, 
mand  for  iron  and  its  products.    In  1830  Germany  produced  ,  *x2£J>roduction 
only  about  100,000  metric  tons  of  pig-iron,  and  it  was  not 
until  1848  that  this  quantity  was  doubled,  when  205,342    ^  *«. 
tons  were  produced.    In  1862  the  production  reached  524,591    i» 18G2- 
tons,  which  was  more  than  doubled  six  years  later,  in  1868, 
when  1,200,188  tons  were  produced.    In  1869,  the  year  pre- 
ceding the  beginning  of  the  war  with  France,  the  produc- 
tion was  1,356,065  tons.    In  1870  and  1871  it  was  practically 
stationary,  but  in  1872,  after  the  accession  of  the  French    iniffre. 
provinces,  it  jumped  to  1,927,061  tons,  and  in  1873  it  reached 
a  maximum  of  2,174,058  tons;  adding  castings  from  the 
blast  furnace,  the  production  in  the  last  year  was  2,240,575    ini877. 
tons.     The  production  of  pig-iron  declined  from  1873  to 
1876,  in  which  latter  year  it  was  1,801,457  tons ;  including 
44,888  tons  of  castings  from  the  blast  furnace,  it  was  1,846,345 
tons.     These  statistics  show  more  rapid  progress  in  the  Bapid  program, 
building  up  of  the  German  iron  industry  than  has  been  made 
in  the  United  States.    In  1848  the  latter  country  produced  ^Production  in 

„  .    United  States  in 

about  800,000  English  tons  of  pig-iron ;  and  in  1873  a  inaxi- 1848  and  isrc. 
main  of  2,560,962  tons  was  reached.    The  increase  of  pro- 
duction in  the  United  States  from  1848  to  1873  (from  800,000 
to  2,560,962  tons)  was  at  a  ratio  more  than  trebled  bv  Ger-  Greater  relative 

7  increase  in  Cher- 

many  in  the  same  period  (205,342  to  2,240,575  tons).    As  many. 

Germany  has  usually  imported  more  pig-iron  than  she  has 
exported,  and  as  the  accession  of  Alsace  and  Lorraine  gave 
to  her  only  about  230,000  tons  of  pig-iron  annually,  the 
greater  progress  of  Germany  from  1848  to  1873,  as  compared 
with  the  progress  of  the  United  States,  is  an  interesting 
fact,  and  is  creditable  to  the  enterprise  and  skill  of  the  Ger- 
man people  and  to  the  natural  resources  of  the  empire. 

The  growth  of  the  pig-iron  branch  of  the  German  iron    iron  and  steel 
trade  down  to  1873  was  fully  equaled  in  rapidity  by  other man      ure8' 
branches  of  iron  manufacture  and  by  the  manufacture  of 
steel.    In  1848  there  were  within  the  limits  of  the  present      Foundries  m 
empire  109  foundries  for  iron  castings,   employing  5,112 
workmen,  and  in  1875  the  number  had  increased  to  874, 
employing  42,134  workmen.    The  production  of  these  foun-    production  of 
dries  increased  from  131,929  metric  tons  in  1862  to  524,137 
tons  in  1873,  but  declined  to  436,104  tons  in  1876.    The 
quantity  of  steel  of  all  kinds  produced  in  1848  was  9,024  t£joduction  of 
metre  tons;  in  1862  it  was  40,916  tons;  in  1876,  when  the" 
maximum  was  attained,  it  was  390,434  tons.     The  total 
production  of  the  foundries,  rolling  mills,  and  steel  works 
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G«*MA*ir-  of  Germany  was  205,133  metric  tons  in  1848;  1,076,476  tons 
ta£C0dlSSl0rtJdin  18685  2,054,980  tons  in  1874;  and  1,835,224  tons  in  1876. 
wp5roducti<m  of  •"ie  production  of  iron  ore  in  Germany  in  1848  was  693,725 
ore.  tons;   in  1873  it  was  6,177,576  tons;  and  in  1875  it  was 

4,730,553  tons, 
coal  and  lignite.      The  production  of  coal  and  lignite  in  Germany  was 

5,800,985  metric  tons  in  1848,  and  49,550,462  tons  in  1876. 
The  highest  recorded  production  of  the  United  States  was 
47,513,235  English  tons  in  1875.  Of  the  total  production  of 
mineral  fuel  by  Germany  in  1876,  there  were  38,454,428  tons 
of  bituminous  coal  and  11,096,034  tons  of  lignite. 

of^o^raiuiv11^     The  foregoing  statistics  show  that  the  German  iron,  steel, 
SSffiaSii  "'and  coal  industries  have  been  almost  wholly  developed 

during  the  past  thirty  years,  and  that  the  iron  industry 
proper  reached  the  culmination  of  its  prosperity  in  1873. 
Germany  is  to-day  the  third  in  rank  among  iron-making 
and  steel-making  nations,  Great  Britain  and  the  United 
States  alone  outranking  her,  while  she  probably  ranks  next 
to  Great  Britain  as  a  coal-producing  country. 

■ 

Ores  and  ooaL  Qreg  anH  qoqX, 

A  study  of  the  resources  possessed  by  Germany  for  the 
manufacture  of  iron  and  steel  shows  that  they  are  both  ex- 
Abundant      tensive  and  varied.    Iron  ore  and  coal  are  abundant,  and 
the  quality  of  each  favorably  compares  with  that  of  like 
JSfS?^  products  of  Great  Britain  and  France.    The  coal,  which  is 
tive-  easily  mined,  is  equal  to  English  and  Welsh  coal  for  gen- 

erating steam,  and  the  most  of  it  yields  good  coke  for  the 
blast  furnace.    It  is  superior  to  that  of  France.    The  French 
people  deserve  great  credit  for  producing  good  iron  with 
Quality  of  ores.  p^^,.  qq^    The  ore  is  of  all  varieties,  and  no  difficulty  is 
experienced  in  working  it,  except  that  which  is  caused  by 
the  presence  of  too  much  phosphorus  in  some  varieties,  ren- 
dering them  unsuitable  for  Bessemer  steel.    There  are  com- 
mercial difficulties,  however,  which  consist  in  the  general 
tion^ooai^d  separation  of  the  coal  and  ore  supplies,  and  in  the  remote- 
ore  deposits.      ness  0f  both  from  centers  of  consumption  and  from  the  sea- 
co*1-  coast.    The  coal  deposits  are  found  mainly  in  Silesia  and 

Saxony,  bordering  on  Austria,  and  in  Westphalia  and 
Rhenish  Prussia,  bordering  on  Holland  and  Belgium.    The 
0ros*  ore  mines  are  found  in  the  same  provinces  and  in  others 

lying  mainly  upon  the  interior  boundary  line  of  Germany, 
including  Bavaria,  Wurtemberg,  Alsace,  Lorraine,  and  Lux- 
emburg; but  wherever  found  they  are  not  usually  associated 
with  the  coal  deposits.    Railroad  and  canal  transportation, 
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at  greater  or  less  expense,  is  thus  rendered  necessary  to     qbbmact. 

bring  the  raw  materials  together  in  the  blast  furnace  and 

to  cany  pig-iron  to  fonnderies  and  rolling  mills.    But  the 

location  of  the  coal  and  iron  ore  at  points  remote  from  the  ,  coal  and  ore 

deposits. 

sea-coast,  and  from  each  other,  results  in  a  still  greater  dis- 
advantage to  both  the  coal  and  iron  industries  of  Germany, 
by  making  them,  in  a  very  large  degree,  the  prey  of  foreign 
competition,  water  transportation  for  British  coal  and  iron   Difficulties  and 

7  expense  of  trans- 

being  much  cheaper  to  German  seaports  and  to  cities  upon  portation. 

navigable  rivers  which  flow  into  the  North  Sea  or  the  Baltic 
Sea  than  railroad  or  canal  transportation  to  the  same  mar- 
kets for  the  products  of  German  mines  and  iron  works.  For 
the  same  reason  these  products  are  largely  debarred  from 
foreign  markets  into  which  they  would  otherwise  find  a 
ready  entrance;  and,  for  the  same  reason,  also,  the  cost  of 
foreign  ores  for  most  of  the  Bessemer  establishments  of 
Germany,  which  are  in  the  interior,  is  greatly  increased 
beyond  the  cost  of  similar  ores  to  British  Bessemer  steel 
manufacturers.  The  German  iron  trade  at  present  labors 
under  still  another  difficulty,  in  the  removal,  on  the  1st        Kemovaiof 

_  _.  German    import 

of  January,  1877,  of  all  import  duties  on  iron  and  steel,  dntiesoniionand 

The  government  is,  however,  giving  close  attention  to  the 

needs  of  the  iron  and  coal  industries.    The  use  of  native 

coal  by  the  German  navy  is  encouraged ;  the  cheapening  of 

inland  transportation  and  the  increase  of  transportation 

facilities  are  also  encouraged;   and  the  re-imposition  of      p1^Jablero* 

duties  on  foreign  iron  and  steel  is  certain  to  be  decreed  at 

an  early  day. 

Furnaces.  Furnaces. 

The  number  of  blast  furnaces  in  Germany  in  1876  was  blMt  ^Jjjjj of 
463,  of  which  297  were  in  blast  and  166  were  out  of  blast. 
Of  the  whole  number  of  furnaces  338  were  in  Prussia,  and 
of  these  172  were  in  blast.  The  consumption  of  raw  mate- 
rials in  the  production  of  a  ton  of  pig-iron  in  Germany 
ranges  from  2.5  to  2.8  tons  of  ore,  from  2.8  to  3.2  tons  of 
coal  or  coke,  and  from  1  to  1.5  tons  of  limestone.  Many  of 
the  furnaces  of  Germany  possess  all  the  approved  modern 
appliances,  while  comparatively  few  are  wholly  antiquated 
in  style  and  naked  in  equipment.  At  Hof,  in  Bavaria,  there  Hot  **  Bavaria, 
are  four  furnaces  owned  by  one  company,  each  of  which  is 
57£  feet  high,  19  feet  in  diameter,  and  supplied  with  four 
Whitwell  stoves.  In  1874  two  furnaces,  61  feet  high,  and 
having  jointly  a  daily  capacity  of  70  to  80  tons,  were  put  in 
blast  at  Mezieres-le-Metz.  in  Alsace.  These  furnaces  were  „  x  Me«iere».ie 
provided  with  all  modern  improvements,  and  have  Cowper- 
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obbmaxy.  ^  Siemens  hot-air  stoves.    Two  out  of  four  furnaces  of  Berge- 
Phoenix  com-  Borbeck,  belonging  to  the  Phoenix  Company  at  Laar,  pro- 
duced 27,982  tons  of  pig-iron  in  1875,  or  a  daily  average  of 
76§  tons.    To  produce  this  quantity  of  pig  iron  there  were 
Proportions  of  required  59,575£  tons  of  ore,  39,151  tons  of  coke,  and  27,365 
Hmo3tonGCin  tnetons  of  limestone.    Better  results  than  these  have  been 
Fro^.uctlon°  p  s  obtained  at  other  furnaces  in  Germany,  but  the  above 

figures  I  And  to  have  been  deemed  worthy  of  prominent 

mention.    There  is  observable  a  vast  amount  of  enterprise 

and  skill  in  the  management  of  the  blast  furnaces  of  Ger- 

Hoerdo  iron  many.    One  of  the  coke  furnaces  of  the  Hoerde  Iron  Works 

Works.  " 

was  continuously  in  blast  from  July  3, 1855,  to  May  29,1874, 
or  almost  nineteen  years.  German  rolling  mills  and  steel 
works  are  also  mainly  projected  on  a  liberal  and  progressive 
Krupp's  st©ei  scale.  Krupp's  Steel  Works,  at  Essen,  in  Rhenish  Prussia, 
are  well  known  to  be  the  largest  in  the  world.  A  recent 
publication  enumerates  16  German  iron  and  steel  companies, 
each  of  which  had  either  absorbed  over  4,000,000  marks,  or 

i^lpiulinve8ted  $1,000,000,  or  had  been  organized  with  a  capital  stock  of 
Konig  and  this  amount.    One  of  these,  the  Eonig  and  Laura  Hiitte, 

Laura  Hutto.      ^  ^  capital  of  27?000,000  marks,  or  $6,750,000 ;  another,  the 

Dortmund  Dortmund  Union,  41,400,000  marks,  or  over  $10,000,000 ;  an- 

UniOn.  777  7  ^777 

hateDoner8mark'  other7  the  Donersmarkhute,  18,000,000  marks,  or  $4,500,000; 

Phoenix.         another,  the  PhcBnix,  16,200,000  marks,  or  $4,000,000 ;  two 

Bc^htmCT  verin.  others,  the  Hoerde  and  the  Bochumer  Verein,  had  15,000,000 

Prcussiache  marks  each,  or  $3,750,000 ;  and  yet  two  others,  the  Preus- 

°we8tphiiiuche  sische  Company  of  Dusseldorf  and  the  Westphalische  Union, 

UDion  had  over  10,000,000  marks  each,  or  over  $2,500,000.    These 

references  show  the  large,  not  to  say  extravagant,  scale  on 
which  many  of  the  iron  and  steel  works  of  Germany  have 
been  projected. 

tionSteel  prodac*  Steel  production. 

Germany  early  embarked  a  large  amount  of  capital  in  the 
manufacture  of  Bessemer  steel,  although  from  the  first  the 
unwelcome  fact  was  only  too  manifest  that  most  of  the  ore 
suitable  for  its  production  would  have  to  be  imported,  at 
least  for  some  time.  This  disadvantage  is  now,  however, 
not  so  great  as  formerly,  domestic  ores  being  mixed  to  a 
larger  extent  with  foreign  ores  in  the  manufacture  of  Bes- 
BeMeraer  »teei  seiner  pig.  The  first  Bessemer  steel  works  in  Germany  were 
WorkB*  built  about  1865,  and  in  1876  there  were  no  less  than  19  such 

establishments.  Of  these,  14  were  in  Prussia,  1  in  Saxony,  2 
in  Bavaria,  and  2  in  Alsace  and  Lorraine.  These  19  establish- 
ments contained  78  converters,  of  which  18  were  embraced 
in  Herr  Krupp's  works  at  Essen.    Three  additional  con- 
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verters,  or  a  total  of  81,  were  enumerated  in  1877.  Only  qmhast. 
39  converters  were  at  work  in  that  year,  and  some  of  them 
not  steadily.  In  apparent  contradiction  of  the  praise  just 
bestowed  on  the  iron  and  steel  metallurgy  of  Germany,  tio?tn^rmany^ 
figures  have  been  produced  to  show  that  the  average  yield 
of  German  converters  when  at  work  is  only  between  one- 
third  and  one-fourth  that  of  converters  in  the  United  States. 
This  is  certainly  not  a  creditable  showing  for  Germany,  but   Superior  Bes- 

.  ,    .  .  _.  .       aemer     practice 

it  may  be  said  in  extenuation  that  the  Bessemer  practice  in   the   united 
of  the  United  States  is  not  equaled  by  that  of  any  other 
country  in  the  world.    Even  Great  Britain  falls  far  behind 
it.    With  114  converters,  a  majority  of  which  may  be  pre- 
sumed to  have  been  active,  that  country  produced  in  1878      comparative 

'  °  r  production     per 

only  850,000  tons  of  ingots ;  while  the  United  States  in  the  converterof EnK- 
same  year,  with  22  converters,  not  all  of  which  were  active,  United  state* 
produced  exactly  653,773  English  tons  of  ingots.    Germany 
has  made  creditable  progress  in  the  introduction  of  the  Sie- 
mens regenerative  furnace  and  the  Siemens-Martin  process. 

The  total  production  of  all  kinds  of  steel  in  Germany  has  tio^ot$  JJSf  °£ 
already  been  given  for  comparative  years,  the  production  Germany,  in  isto. 
for  1876  being  390,434  metrical  tons.  The  exact  quantity 
of  each  kind  of  steel  which  entered  into  this  total  is  not  at 
hand,  but  the  proportion  of  Bessemer  steel,  as  well  as  the 
extent  to  which  it  is  displacing  iron  in  Germany,  may  be 
inferred  from  the  following  statistics  of  the  production  of 
iron  and  steel  rails  in  the  years  1871  to  1876: 


Year. 

• 

Iron  rails. 

Steel  rails. 

Total. 

1871 

Metric  tons. 
320, 010 
320,006 
385,601 
364, 078 
227,076 
126,288 

Metric  tont. 
128,406 
170,002 
186, 643 
237, 804 
241, 505 
253,746 

Metric  tont. 
440,025 
500,088 

1872 

1873 

572,244 

1874 

602,872 

1875 

1876 

460,481 
380,034 

Statistics       of 
steel  production. 


To  illustrate  the  value  of  the  accession  to  German  iron  G^™  y**^ 8t£| 
resources  and  manufactures  resulting  from  the  acquisition  acquisition     of 

°  ^  Alsace  and  Lor- 

of  Alsace  and  Lorraine,  the  following  statistics  relating  to  «*"">• 

their  largest  iron-making  establishment  are  given  as  I  find 

them  in  a  foreign  journal.    They  relate  to  the  works  of  the 

Messrs.  De  Wendel.    "Their  works  at  Hayauge  have  been  DeWendeiiron 

in  the  possession  of  the  family  ever  since  the  year  1705. worlw* 

Those  at  Moyeuvre  were  started  by  them  in  1825,  while  the 

works  at  Stiring  Wendel  were  commenced  in  1846.    During 

the  year  1877  these  combined  works  produced  467,000  tons    Production. 

of  iron  ore;  322,000  tons  of  coal;  145,000  tons  of  pig-iron; 

87,000  tons  of  puddled  bars ;  33,500  tons  of  merchant  bars ; 
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QgBMAKT-      8,500  tons  of  sheet  iron  ;  26,700  tons  of  rails  and  sleepers ; 

w?rkrendeliron  2^°  tons  °^  8ma11  ^ron  wort  f°r  railways  and  mines ;  2,500 

tons  of  iron  wire 5  1,400  tons  of  French  nails;  and  8,000 
tons  of  general  castings.  It  was  stated  that  this  production 
is  considerably  below  that  of  the  preceding  year."  The 
Messrs.  De  Wendel  have  in  all  11  blast  furnaces.  At 
Moyeavre  were  rolled  the  first  rails  for  the  first  French  rail- 
way. Both  pig  and  bar  iron  are  said  to  be  produced  by  the 
Economy     of  Messrs.  De  Wendel  at  a  lower  cost  than  is  possible  at  any 

production. 

other  works  on  the  Continent.    Although  the  Messrs.  De 

Wendel  do  not  make  steel,  owing  to  the  large  quantity  of 

phosphorus  in  their  iron  ores,  they  nevertheless  have  in  use 

mSnuScti    u?-8^  *^e  m0(iern  appliances  for  th>e  manufacture  of  iron,  in- 

dicre.  eluding  the  Bicheroux  and  the  Siemens  furnaces  and  Lemud's 

mechanical  puddlers,  no  iron  being  puddled  by  hand. 
at  EweS 8  work*     ^e  cast-steel  manufactory  at  Essen  has  existed  since  the 

year  1810.    It  has  been  operated  by  the  present  owner, 
Alfred  Krupp,  since  1826,  and  since  1848  for  his  sole  account. 
workmen.      The  number  of  workmen  at  the  close  of  1877  amounted  to 
Area.  8,500.    The  works  occupy  about  1,000  acres,  of  which  about 

187  acres  are  under  roof.  There  are  in  these  works  1,648 
^eTst^nmai^nacesj  298  steam-boilers ;  77  steam-hammers,  the  largest 
cuinery.  0f  au  weighing  50  tons;  18  trains  of  rolls;  204  steam-en- 

gines, aggregating  11,000  horse-power,  one  of  the  largest 
Machine  tooia.  having  1,000  horse-power ;  and  1 ,063  machine  tools.  When 
all  existing  facilities  are  employed  the  works  can  produce 
productive  in  24  hours  2,700  rails,  which  will  lay  11J  English  miles  of 
track;  350  ties;  150  locomotive  and  car  axles j  180  car 
wheels ;  1,000  railroad  springs ;  1,500  grenades,  etc.  In 
one  month  there  can  be  produced  304  field  guns  and  guns 

dnCced  M47-.'77r°'  °f  larS6  Caliber«      Fr0m  1847  t0  1877  m0re  than  16,000  gUn8 

were  produced  at  these  works.  The  daily  supply  of  coal 
andncoke[ of  co>1  *&*  co^e  required  is  1,800  tons.    In  immediate  connection 

with  the  cast-steel  works  .are  35£  miles  of  railway,  24  loco- 
tegaiiw»TB  and  motives,  747  cars,  80  horses,  and  37 J  miles  of  telegraph 
line,  with  44  telegraph  stations.    At  the  various  mines  of 
m2e<arkmen    at  Herr  Krupp  there  were  employed  5,300  workmen  in  addi- 
tion to  those  already  enumerated.    These  mines  embrace  4 
Minea,    home  coal  mines  and  562  iron-ore  mines,  including  ore  mines  near 

and  foreign.  •      #*•       •  *  •  «*<%  *     •* 

Bilbao,  in  Spain.  At  the  coal  mines  are  33  steam-boilers 
and  48  steam-engines,  and  at  the  iron  mines  are  30  steam- 
boilers,  23  steam-engines,  and  2  locomotives.  Four  large 
steamers,  owned  by  Herr  Krupp,  each  of  1,700  tons  burden, 
fo^taSfa^tSg  besides  leased  steamers,  are  engaged  in  the  transportation 
Spanish  oroe.      0f  Spanish  ores  to  his  furnaces  on  the  Rhine.    Another 

steamer,  of  1,000  tons  burden,  is  being  constructed.    The 
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mines  in  Spain  which  are  operated  by  Herr  Krupp  can      q»bmakt. 

deliver  200,000  tons  of  ore  annually.     In  addition  to  the  ^H^^fiS 

cast-steel  works  and  the  ore  and  coal  mines,  Herr  Krnpp 

operates  14  blast  furnaces,  at  which  700  workmen  are  em-    Blastfurnaces 

ployed.    Ten  of  these  furnaces  are  of  recent  construction, 

each  of  which  can  produce  an  average  daily  product  of  45 

tons  of  pig-iron.    At  these  furnaces  are  71  steam-boilers 

and  48  steam-engines.    Herr  Krupp  also  owns  and  operates 

at  Sayner  2  small  blast  furnaces  for  the  manufacture  of  Works  atsayner 

spiegeleisen,  and  other  auxiliary  iron  enterprises. 

The  Bochum  Company,  at  Bochum,  in  Westphalia,  man-    Boohnm  com- 
ufactures  crucible  and  Bessemer  steel  on  a  large  scale;  also 
steel  castings  and  forgings,  tires,  axles,  steel  cannon,  pig- 
iron,  etc    It  mines  its  own  coal  and  iron  ore,  and  makes  its 
o\ni  spiegeleisen.    The  Bessemer  plant  embraces  7  convert-  Bessemer  plant, 
ere.    Cast-steel  bells,  made  of  crucible  steel,  have  long  Cast-steei  beii*. 
formed  an  interesting  specialty  of  the  works  of  this  com- 
pany.   Another  specialty  is  the  casti  »g  of  steel  in  molds 
by  the  method  invented  by  Jacob  Meier,  its  technical  direc-   Meier's  proeosa 

*  7  of  casting  steel  in 

tor,  and  which  remained  for  many  years  the  exclusive  prop-  molds, 
erty  of  the  company.  The  process  of  casting  steel  in  forms 
for  use  has  been  perfected  and  largely  practiced  in  Ger- 
many, which  country  may  also  be  said  to  have  given  the 
greatest  impetus  to  the  use  of  cast  steel  as  a  substitute  for 
iron  axles  and  tires  upon  railways.  Werner,  at  Carlswerk,  Wemeis  oast- 
is  claimed  to  have  been  the  first  to  make  cast-steel  axles  of 
good  quality,  and  Krupp  invented  weldless  cast-steel  tires. ,  Kmpp'R  weM- 

Germany  has  been  very  prominent  in  the  substitution  of  tiros, 
iron  for  wood  in  the  building  of  cars  for  railroads,  in  the      iron  railway 
construction  of  permanent  way  for  railroads,  and  in  the 
construction  of  public  buildings  and  dwellings,  telegraph 
poles,  props  for  mines,  etc.    The  Messrs.  De  Wendel  are 
running  two  trains  of  rolls  constantly  on  iron  railway  sleep-    iron   railway 
erg,  and  have  produced  many  thousand  tons  of  them. 

Machinery,  tools,  Qutlery,  etc.  tools,  *fle^e£. 

In  the  manufacture  of  machinery,  machine  tools,  cutlery, 
edge  tools,  hardware,  common  and  fine  castings,  and  mis- 
cellaneous iron  and  steel  products  Germany  showed  at  Vi- 
enna in  1873  that  her  people  had  not  neglected  the  cultiva- 
tion of  the  rare  mechanical  aptitudes  which  they  are  known 
to  possess.  In  some  specialties,  as  the  manufacture  of  wire  w™  aDd  acU' 
and  scissors,  German  manufacturers  have  no  superiors. 
Westphalian  wire  has  a  world-wide  reputation.  In  West- 
phalia are  also  manufactured  for  domestic  and  foreign  mar- 
kets large  quantities  of  anvils,  axes,  agricultural  imple 
3  p  k vol  3 
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obbmaky.      ments,  tools,  chains,  etc.    At  Berlin  are  some  of  the  most 
works  at  Ber.  extensive  manufactories  of  machine  tools,  locomotives  and 
other  engines,  agricultural  machinery,  and  beet-sugar  ma- 
chinery in  the  world.    Germany  is  a  large  exporter  of 
Textiioiuaohin-  machine  tools.    In  the  manufacture  of  textile  machinery,  as 
of  textiles  themselves,  Germany  occupies  an  advanced  po- 
sition, and  to  its  perfection  she  has  contributed  many  in- 
Locomotives.   ventions  of  her  own.    In  the  building  of  locomotives  she 
has  achieved  great  distinction,  and  in  the  supply  of  neigh- 
boring Continental  countries  she  has  met  with  much  success. 
In  twelve  locomotive  works  in  Germany  over  1,000  locomo- 
tives have  been  built  annually.    At  the  large  locomotive 
Albert  Bonig.  works  of   Albert  Borsig  (recently  deceased),  at  Berlin, 
1,031  locomotives  were  manufactured  in  the  six  years  prior 
to  April,  1873,  of  which  300  were  sent  to  Russia.    This 
large  establishment  and  an  auxiliary  establishment  in  Up- 
per Silesia,  under  the  same  ownership,  manufacture  the  pig- 
iron,  rolled  iron,  steel,  boiler  plate,  axles,  etc.,  required  in 
the  construction  of  locomotives,  and  besides  supply  large 
quantities  of  these  articles  to  the  German  market.  Siemens- 
steel  ™rks  in  Martin  steel  is  largely  made  at  the  works  in  Upper  Silesia. 

Upper  DllOSUL         ^^ 

The  number  of  workmen  employed  at  these  latter  works  in 
1875  was  3,500,  and  the  number  of  steam-engines  was  45, 
representing  4,400  horse-power.  The  works  at  Berlin  are 
of  corresponding  magnitude. 

^German  iron  ^^  German  iron  trade. 

Sohneidere  re-  M.  Henri  Schneider,  the  head  of  the  great  firm  of  Schnei- 
German  iron  in-  der  &  Co.,  at  Creusot,  in  France,  is  credited  with  the  fol- 
*  n8  Ty'  lowing  declaration  before  a  government  legislative  commis- 

sion, in  February,  1878,  concerning  the  German  iron  trade : 

"There  are  a  number  of  articles  in  which  Germany  competes  with  us 
with  greater  effect  and  is  a  more  dangerous  rival  than  England.  The 
German  makers  are  our  chief  competitors,  and  I  attribute  their  formid- 
able development  to  several  causes.    In  the  first  place,  their  industry  is 

Germany" §  ad-  based  on  excellent  natural  conditions.     Germany  possesses  verv  con- 
vantages  of  min- 
end   wealth,  fa-  siderable  mineral  wealth,  developed  under  healthy  conditions,  quite 

tionsof  develop^ independently  of  the  speculations  which  of  late  years  have  increased 

ment,  the  production.     In  certain  provinces,  as,  for  instance,  Nassau,  and 

near  Siegen,  there  are  special  kinds  of  ore  producing  a  certain  quality 

of  iron  under  most  advantageous  conditions.   Germany  has  now,  too,  in 

Lorraine,  the  finest  deposits  in  the  world  for  making  iron  cheaply.    I 

think  that  ordinary  pig-iron  can  be  made  cheaper  at  the  present  time 

in  Lorraine  and  Luxemburg  than  in  any  place  in  the  world.    For  iron 

and   cheAp   sea-  ores,  imported  by  German  makers  from  Spain  for  their  important  make 

board  and  inland    ~    .     ,     ,  -,,  ,« 

rates   of   trans-  of  steel,  they  enjoy  very  advantageous  sea-carnage  rates,  and  from  aea- 

tportation.  ports  the  forwarding  rates  into  the  interior  are  remarkably  low." 
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This  is  high  praise  from  an  industrial  rival,  but  it  is  no-     q«bmakt. 
ticeable  that  English  makers  of  iron  and  steel  speak  slight- 
ingly of  "dear  and  bad"  German  iron  made  with  ore  and 
coal  that  are  found  at  inconvenient  distances,  the  latter  al- 
leged to  be  of  poor  quality,  and  the  former  largely  phos 
phoriferous.    But  M.  Schneider  would  hardly  express  his  ^^axiMmu^L 
dread  of  German  competition  in  French  markets  if  he  had  ^»?c^  opinions 

of  German  Iron. 

nothing  to  be  afraid  of;  and  it  is  just  possible  that  English 

manufacturers  would  have  a  higher  respect  for  Germany's 

ability  to  supply  herself  with  good  iron  and  steel,  at  fair 

prices  to  consumers,  if  she  were  not  so  good  a  customer  for 

Cleveland  and  Scotch  pig-iron  and  English  bars.    To  Ger-  of^g^l*^ 

many  and  Holland  (the  latter  almost  wholly  in  transit  for  to  Germany. 

Germany)  Great  Britain  annually,  during  1875, 1876,  and 

1877,  exported  over  half  a  million  tons  of  iron  and  steel. 

Against  the  revenue  policy  which  would  continue  these 

large  importations  German  ironmasters  and  their  idle  work- 

iiigmen  not  unnaturally  protest,  and  they  ask  that  they 

shall  be  protected  by  adequate  duties  against  the  advantages 

possessed  by  British  ironmasters,  namely,  "  the  sea  for  their 

roadway,  cheap  shipping,  cheap  machinery,  cheap  coal,  and    Arguments  in 

the  command  of  cheap  capital.7'    They  allege  that  if  ade-  tion  to  c&nnan 

quate  protection  had  been  afforded  them  in  late  years,  the  dnstrfea. 

excessive  importations  of  iron  and  steel  from  Great  Britain 

would  not  have  been  possible,  and  that  their  own  industries 

and  all  other  German  industries  would  have  measurably 

prospered. 

The  anomaly  is  here  presented  of  France  dreading  the    French  fear  of 
apprehended  competition  in  her  markets  of  German  iron  and  s' 

steel,  and  of  Germany  protesting  against  the  competition, 
already  formidable  and  oppressive,  of  British  iron  and  steel 
in  German  markets.  We  have  here  also  illustrated  one 
phase  of  industrial  competition  from  which  the  United 
States  is  practically  free,  the  contiguity  or  proximity  of  the 
territory  of  an  industrial  rival.  Germany  has  undoubtedly  ^2^252^  JJg; 
suffered  greatly  from  British  competition,  which  was  ren- Uh  competition. 
dered  possible  by  reason  of  the  advantages  stated  and  the 
repeal  two  years  ago  of  German  duties  on  iron  and  steel; 
while  Germany  herself,  by  reason  of  her  acquisition  of  the 
iron-making  districts  of  Alsace  and  Lorraine,  and  for  the 
other  reasons  assigned  by  M.  Schneider,  occupies  a  threat- 
ening industrial  attitude  toward  Prance.    It  seems  clear  Probable  result 

.,.._,_  _  _  „  ,,.,     WOTe  "**  trade 

tnat,  if  trade  between  these  three  countries  were  absolutely  allowed  between 
free  from  all  restrictions,  the  German  and  the  French  iron 
and  steel  industries  would  both  be  injured,  and  those  of 
Great  Britain  only  would  be  benefited. 
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Iron  and  steel 
statistics. 


Iron  and  steel  statistics. 

The  following  table  will  show  the  imports  and  exports  of 
iron  and  steel  and  iron  ore  into  and  from  Germany  in  1876 
and  1877 : 


ABXICLR8. 


Pig-iron 

Sorap-iron 

Steel 

Castings  and  common  hardware 

Rolls 

Bar-iron . 

Anglo-iron .. 

Plates  and  sheets 

Tin  plate 

Iron  and  steel  wire 

Anchors,  cables,  etc 

Wrought-iron  tabes 

Small  wares 

Iron  ore    


1877. 


Imports. 


Metric  tout. 

520,708 

14,225 

5,622 

49,276 

76,034 

36, 423 

7,708 

18,280 

4,082 

3.181 

3,092 

4,618 

603 

328,184 


Exports. 


Metric  torn. 

344,019 

19, 915 

16, 145 

118,443 

225,630 

85,431 

4,174 

21, 208 

1,645 

31, 791 

165 

5,970 

1,527 

804,037 


1876. 


Imports. 


Metric  tons. 

571, 184 

12, 520 

3,946 

35, 291 

684 

9,130 

2,136 

4,748 

3,740 

2,742 

1,483 

2,410 

679 

197,537 


Exports. 


Metric  tone. 

289,417 

16,783 

17,792 

84,109 

133,484 

51,176 

563 

11,543 

441 

15,801 

273 

1,616 

1,328 

670,882 


All  of  the  leading  articles  in  the  table  show  an  increase  in 
importations  in  1877  over  1876,  except  pig-iron,  and  in  this 
the  decline  was  slight.  Bar-iron  increased  from  9,130  to 
36,423  tons ;  angle-iron  from  2,136  to  7,798  tons ;  and  plates 
and  sheets  from  4,748  to  18,280  tons.  The  heavy  imports  of 
rails  in  1877  were  largely  in  transit  for  Russia.  The  large 
quantity  of  iron  ore  exported  does  not  indicate  a  condition 
of  prosperity  for  German  ironmasters,  who  would  have  pre- 
ferred to  export  it  as  manufactured  iron, 
inportsofoofti,     The  imports  of  coal,  coke,  and  lignite  into  Germany  in 

■uuiy.  1877  amounted  to  4,750,943  metric  tons,  and  the  exports 

amounted  to  5,370,692  tons.    The  coal  and  coke  imported 
were  principally  obtained  from  Great  Britain ;  the  exports  of 
coal,  coke,  and  lignite  were  almost  wholly  to  neighboring 
Continental  countries. 
Great  extent  of     Germany  has  more  miles  of  railroad  than  any  other  coun- 

many*y8       '    try  except  the  United  States,  exceeding  even  Great  Britain, 

amounting  at  the  beginning  of  1878  to  18,828  miles. 


BBLGIUH 


BELGIUM. 


The  iron  and  steel  of  this  small  but  wonderfully  busy 
country  were  well  represented  at  the  Paris  Exposition,  again 
illustrating  the  achievements  of  Belgian  enterprise,  skill, 
and  industry  in  overcoming  great  natural  obstacles.  Bel 
Abundance  of  gium  has  an  abundance  of  coal,  but  it  gow  contains  but  little 
Scarcity  of  or©,  good  iron  ore.  Owing  to  this  scarcity  she  is  largely  an  im- 
porter of  iron  ore  and  of.  pig-iron.    These  she  converts  into 
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manufactured  iron  and  steel,  for  which  she  finds  her  chief     """* 
market  abroad.    Belgium,  more  than  any  other  country,  sus- 
tains an  iron  industry  that  is  essentially  reproductive,  and  M  JggJ^gJJ 
it  sustains  it  too  by  selling  its  products  to  other  countries, 
and  to  some  of  the  countries  from  which  she  derives  the  raw 
materials  of  manufacture.    Belgium  is,  therefore,  a  work- w^g^      * 
shop  rather  than  a  mine ;  a  producer  rather  than  a  consum- 
er.   So  long  as  she  can  manufacture  iron  and  steel  cheaper 
than  other  countries  she  will  find  a  market  for  them  in  coun- 
tries which  have  no  industries  of  their  own,  or  do  not  pro- 
tect those  that  they  have.    These  conditions  of  success  are 
not  invested  with  the  element  of  permanence,  for  countries 
that  now  take  Belgian  iron  may  learn  to  make  their  own  iron 
or  to  protect  their  iron  manufacturers  who  are  now  distanced 
by  Belgian  competition.    But,  dismissing  the  future,  and 
having  regard  only  to  the  present  situation,  it  must  be  said 
that  the  Belgian  iron  and  steel  industries  are  to-day  more  ^^i%m  ±25 
generally  employed  than  those  of  many  other  iron  and  steel du8trieB- 
producing  countries.    Those  of  Wales  are  perhaps  the  least 
employed.    Wales  was  practically  absent  from  Paris,  but   inactivity    ut 
Belgium  was  present  in  force.    Not  many  years  ago  Wales  ^>rks.        iron 
regarded  the  Belgian  iron  industry  with  indifference. 

There  is  something  amazing  in  the  comparative  prosperity  .c*u**8  ''L*?1" 
of  Belgian  iron  and  steel  industries,  with  their  spare  natural 
resources,  at  a  time  when  the  same  industries  of  more  favored 
countries  are  experiencing  more  or   less  depression.    Its 
causes  may  be  found  in  cheap  labor,  long  hours,  the  techni- 
cal education  of  workingmen,  strict  economy  in  administra^^^^*0*1' 
toon,  attention  to  the  minutest  details,  and  the  use  of  the 
most  approved  labor-saving  machinery.    The  population  of 
Belgium  is  very  dense  (5,000,000  in  12,000  square  miles),  and  ti<J£n8e  popular 
the  country   is  a  hive  of  industry ;  there  is  no  room  for 
drones.    Every  man  has  his  work  to  do,  and  he  must  be  con- 
tent with  low  wages,  for  high  wages  would  soon  end  allem-bo^el*tion80f  la- 
ployment,  by  destroying  the  ability  of  Belgium  to  compete 
in  foreign  markets.    Strikes  are,  therefore,  exceedingly  rare, 
but  when  they  do  occur  they  soon  terminate,  for  the  govern- 
ment will  not  tolerate  them.    Persoual  economy  is  essential  o^*8011*1  wtm' 
to  existence.    The  labor  of  women  and  children  is  utilized. 
Railroads  through  its  own  territory,  favorably  situated  sea- 
ports, and  a  trading  spirit  handed  down  from  the  Middle 
Ages,  aid  in  securing  foreign  purchasers  for  Belgian  manu- 
factures.   It  is  thus  that  Belgium  maintains  most  of  her  iron 
and  steel  works  in  operation.    She  utilizes  all  her  resources ; 
she  is  industrious  and  frugal,  and  she  neglects  none  of  her 
opportunities.  Much  of  the  distress  now  existing  in  other 
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Belgium.  ^  countries  might  be  obviated  by  the  practice  of  the  same 
virtues,  and  it  would  not  involve  the  lowering  of  wages  to 
the  Belgian  standard. 

e^Ste*"1 8teel  Iron  and  steel  exhibits. 

As  was  the  case  at  Vienna,  the  principal  exhibit  of  Bel- 

Joim  cockerm  gian  iron  and  steel  at  Paris  was  made  by  the  John  Cockerill 
ety'  Society,  of  JSeraing,  five  miles  from  Lifcge.     It  comprised 

specimens  of  pig-iron,  bar-iron,  rails,  beams,  locomotive  and 
boiler  plates,  tires,  axles,  forgings,  castings,  mining  ma- 
er^engine*  &S."  chinery,  locomotives,  car  wheels  and  other  railroad  appli- 
ances, and  various  other  products.  A  40-ton  eight- wheeled 
freight  locomotive ;  a  300  horse-power  pumping  engine ;  a 
500  horse-power  rolling-mill  engine ;  two  sets  of  rolls,  one 
of  which  had  rolled  10,500  tons  of  rails ;  and  two  rails,  each 
180  feet  long,  one  of  which  had  been  twisted  cold  into  four 
spirals,  were  among  the  noticeable  features  of  this  most 
interesting  exhibit,  which  was  especially  rich  in  heavy  ma- 
chinery. Specimens  of  the  Bessemer  steel  manufactured 
by  this  company  embraced  razors,  knives,  swords,  bayonets, 
tools  of  all  kinds,  screws,  wire,  plates,  and  bars. 

cwgin  of  the     The  works  of  the  John  Cockerill  Society  were  established 

works.  |n  i3i7?  by  John  Cockerill,  an  Englishman  by  birth,  but  a 

Belgian  citizen,  and  were  at  first  wholly  employed  in  the 

construction  of  steam-engines ;  but  in  1823  the  erection  of 

a  coke  blast  furnace  was  commenced,  which  was  blown  in  in 

Their  progress.  1826.  It  was  the  first  on  the  Continent.  Until  1830  it  was 
the  only  furnace  of  its  kind  in  Belgium.  Forges  and  a 
boiler  shop  were  built  in  1823  and  1824,  a  puddling  mill  in 
1826,  and  a  foundery  in  1828.  From  1830  to  1834  the  works 
were  closed,  owing  to  political  troubles.  In  1835  the  first 
locomotive  and  the  first  rails  were  made.  In  1836  a  second 
coke  blast  furnace  was  commenced,  and  in  this  and  the  fol- 
lowing year  other  extensions  were  made.  In  1838  John 
Cockerill  became  embarrassed,  and  in  1840  Be  died.  Iu 
1842  the  works  passed  into  the  hands  of  the  John  Cockerill 
Society,  and  have  since  been  greatly  extended.  The  first 
Bessemer  works.  Bessemer  steel  works  in  Belgium  were  erected  by  this  com- 
pany in  1862.  Large  purchases  of  irou-ore  mines  and  coal 
lands  and  collieries  have  been  made  by  it  from  time  to  time. 

Spanish  ores.  It  is  a  large  owner  of  iron-ore  mines  in  Spain.  The  works 
now  embrace  7  blast  furnaces,  with  two  more  in  course  of 
erection ;   2  large  foundries;  a  large  iron-rolling  mill;   a 

Present  plant.  Bessemer  steel  plant,  with  8  converters,  each  of  7  tons  ca- 
pacity, a  rolling  mill,  etc. ;  a  hammer  mill  for  large  forgings; 
a  shop  for  small  forgings ;  constructing  shops  for  the  manu- 
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fecture  of  locomotives,  marine  and  other  engines,  and  other      bbloium. 
machinery ;   boiler,  bridge,  and  ship  iron  works,  etc.,  etc.  So^.Cookeri11 
At  Hoboken,  near  Antwerp,  the  company  owns  and  oper- 
ates an  extensive  ship-yard,  at  which  410  steamships,  trans- 
ports, monitors,  and  armored  vessels  have  been  built.    It 
owns  several  vessels  that  are  engaged  in  the  transportation 
of  iron  ore.    Its  nominal  capital  stock  is  $3,000,000.     It   capitaL 
now  employs  8,850  workmen  at  all  its  enterprises,  to  whom 
if  pays  $2,000,000  annually  as  wages.     Its  annual  sales    saiea. 
amount  to  about  $8,000,000.    It  has  in  use  252  engines,  and 
its  daily  consumption  of  fuel  is  about  1,100  tons.    The  an-    Fuel, 
nual  capacity  of  the  company  is  equal  to  the  production  of   Production 
400,000  tons  of  coal ;  150,000  tons  of  native  ore ;  170,000  tons 
of  foreign  ore;  100,000  tons  of  pig-iron  ;  6,000  tons  of  cast- 
ings; 25,000  tons  of  girders,  iron  plates,  and  bar-iron ;  1,000 
tons  of  steel  plates ;   100,000  tons  of  steel  rails,  bars,  and 
tires;  1,500  tons  of  steel  ordnance,  car  wheels,  locomotive 
wheels,  etc.;  8,000  tons  of  steam-engines  and  mechanical 
apparatus ;  10,000  tons  of  bridges,  boilers,  and  structural 
iron;  aud  14  ocean  or  river  vessels.    The  company  has  fre- 
quently rolled  305  tons  of  rails  in  24  hours.    The  number  of  AI  Bails,  looomo- 

tf  tivea,     and    en- 

locomotives  annually  built  is  about  100 ;  of  steam-engines,  ginea. 
70;  and  of  machines  of  all  lands,  100.  In  the  fiscal  year 
1877— '78  the  greatest  activity  prevailed  in  the  Bessemer  steel 
works,  which  produced  83,000  metric  tons  of  steel,  a  large 
increase  upon  65,000  tons  in  1876-'77.  The  company  also 
made  57,000  tons  ot  rails  in  1877-'78,  an  increase  upon  45,000 
tons  in  187G-'77.  The  works  at  Seraing  cover  220  acres,  and  Anm- 
ut  Hoboken  22  acres.  Such  is  a  representative  Belgian 
iron  and  steel  enterprise. 

Other  iron  and  steel  exhibits  in  the  Belgian  section,  by   Exhibitaofthe 

0  7     •*  Belgian     coropo- 

the  Angieur,  Esperance,  Ougr6e,    Sclessin,  Providence,  mea. 
Couillet,  Ghateliueau,  and  other  companies,  were  scarcely 
less  interesting  than  that  of  the  Cockerill  Company.    They  J^uSfoj^0* 
embraced  iron  and  steel  rails,  plate  and  sheet  iron,  bar-iron, 
beams,  and  girders,  pig-iron,  iron  ores,  and  Bessemer  and     , 
Siemens-Martin  steel  in  various  forms.     The  display  of 
beams,  girders,  and  joists  was  very  large,  some  of  the  speci- 
mens being  of  exceptional  lengths  and  novel  sections.    The 
company  at  Angieur  exhibited  fine  Bessemer  steel  castings. 
The  sheet-iron  exhibited  by  the  Esperance  Company  was  in    sheet-iron, 
all  respects  excellent     The  ironmasters  of  the  Charleroi 
district  contributed  a  consolidated  exhibit  of  beams,  girders, 
rails,  wire,  sheets,  pig-iron,  etc.,  which  was  very  attractive. 
There  was  a  good  display  of  cast-iron  pipes.    Locomotives 
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BELGIPM-      and  railway  cars  from  the  shops  of  the  Gompagnie  Beige  of 

Brussels,  and  several  other  companies  were  among  the 

prominent  exhibits;  and  it  may  be  mentioned  that  the  build- 

lo^TOtt^iuSi  ^S  of  steam-engines,  locomotives,  and  other  railway  rolling 

5^rL  «$$. 8tock  for  export  is  a  leading  branch  of  Belgian  industry, 

JJSS2£| ^Belgiwl  the  cities  of  Brussels,  Seraing,  Ltege,  Couillet,  Tubize,  and 

others  being  engaged  in  their  manufacture.  The  display 
of  tires,  axles,  locomotive  springs,  and  other  railway  ap- 
pliances was  good.  Mining  machinery  was  another  leading 
feature  of  the  Belgian  exhibit.  A  noticeable  display  of  ma- 
chine tools,  engines,  steam-pumps,  hydraulic  presses,  beet- 
cCaa,  Haiot  &  sugar  machinery,  etc.,  was  made  by  Gail,  Halot,  &  Co.,  of 
Pamps  and  ma- Brussels.    Machine  tools  were  quite  numerous  in  the  Bel- 

chme-toolB.  ,  ^ 

gian  section,  and  these  and  the  heavy  machinery  were 
iron  vire  usually  excellent.  The  display  of  iron  wire,  especially  of 
gauges  below  No.  20,  was  large  and  creditable,  and  several 
machines  were  exhibited  which  make  wire  nails  and  tacks. 
But  the  Belgian  display  of  general  hardware,  fine  cutlery, 
small  castings,  edge  and  other  tools,  and  agricultural  ma- 
chinery was  neither  large  nor  impressive.  The  Belgian  iron 
and  steel  industries  appear  to  have  been  developed  most  in 
the  direction  of  rolling-mill  products  and  heavy  machinery. 
The  bar-iron  of  Belgium  has  long  been  celebrated  for  its 
faei Comprefl8ed  excellence.  There  were  creditable  displays  of  coke  and  com- 
pressed fuel.  The  latter  was  a  prominent  feature  of  the 
Belgian  exhibit,  and  its  manufacture  in  Belgium  is  so  ex- 
tensive as  to  have  justified  this  prominence.  Coal  mining 
in  Belgium  dates  from  the  twelfth  century. 

hi«to^awad88taI  Iron -aiul  steel  history  and  statistics. 

tisttca. 

The  Belgian  iron  industry  is  of  very  great  antiquity, 
dating  from  about  the  beginning  of  the  Christian  era.  It 
appears  to  have  never  ceased  to  exist  from  that  time  until 
the  present.    At  first  the  most  primitive  processes  were 

Early  history,  employed,  and  afterwards  blast  furnaces  and  refinery  forges. 
There  was  a  charcoal  furnace  in  operation  at  Dames,  near 

Furnaces.  Namur,  in  1340.  At  the  close  of  the  fifteenth  century  leather 
bellows  were  in  use  for  driving  blast  furnaces  in  the  district 
of  Lifcge.    In  1560  Belgium  had  35  blast  furnaces  and  85 

Splitting  mill,  forges.  In  1693  a  "  splitting  mill7'  is  mentioned.  Down  to 
1800  the  furnaces  were  octagonal  in  form  and  only  about  15 
feet  high ;  in  that  year  circular  furnaces  were  introduced ; 
they  were  built  25  feet  high,  and  the  remarkable  product  of 
three  tons  a  day  was  realized.  Charcoal  becoming  very 
scarce,  John  Cockerill  was  successful  in  1826  in  introducing 
the  use  of  coke  in  the  blast  furnace.    In  1830  the  coke  fur- 


IRON   AND   STEEL   EXHIBITS:    COMMISSIONER   MORRELL.        41 

nace  in  Belgiam  that  would  yield  2,000  tons  of  pig-iron  in      bkeqium. 
a  year  was  doing  well.    The  paddling  of  iron  and  the  use 
of  grooved  rolls  were  introduced  into  Belgium  from  Great  ^8t°ironf  B2l- 
Britain  soon  after  the  battle  of  Waterloo  restored  peace  to  ™try. 
Belgium  and  to  Europe,  the  first  puddling  furnace  in  the 
kingdom  having  been  erected  in  1821.    Belgian  iron-mas- 
ters have  not  been  slow  to  observe  and  to  utilize  the  im- 
provements of  other  countries.    In  1872  the  Danks  puddling   Dankapuddier. 
furnace  was  introduced  by  the  Soci6t6  Anony me  of  Sclessin, 
and  about  the  same  time  Lauth's  three-high  plate  rolls  were    Lautve  thm;- 

high  rolla. 

adopted  by  the  Ougr6e  and  Esplrance  companies. 
Steel  was  first  made  in  Belgium  in  1753,  but  its  manufac-    History  of  m- 

fflftD      BlOQl       111* 

tare  was  never  largely  developed  until  1862,  when  the  first  austry. 

Bessemer  steel  works  in  the  kingdom  were  established. 

Just  prior  to  that  event,  in  the  year  1860,  Belgium  produced 

only  3,172  tons  of  steel,  part  of  which  was  crucible  steel 

and  part  what  is  termed  German  steel.    A  year  ago  there 

were  but  three  Belgian  works  engaged  in  the  manufacture 

of  steel  by  casting :  The  Cockerill  Company,  with  8  Bessemer  ^ockeriU  Com* 

converters;    Rossius,  Pastor,  &  Co.,  at  Angleur,  with  4  &.I^alU8' Paator 

Bessemer  converters;  and  the  Sclessin  Company,  at  Tilleur,    sciesain  Com- 

with  a  Siemens-Martin  plant.    Since  then  the  Ponsard  fur-    l'onaard    iur- 

nftCG 

nace  has  been  introduced  by  the  Soci6t6  de  Thy-le-Chateau    society  of  Thy- 
for  the  production  of  steel  rails.    The  Ougr6e  Company  is  e"oagreeU'  com- 
also  erecting  a  gas  furnace,  with  the  view  of  making  steel pany' 
by  the  open-hearth  process. 

The  statistics  of  the  Belgian  iron,  steel,  and  coal  indue-  ^jjjjf108  iroof 
tries  are  very  full  and  complete.    There  are  about  70  blast  Jte*gilldooal  in* 
furnaces  in  the  kingdom,  56  being  the  largest  number  that 
were  ever  in  blast  in  one  year.    Only  26  were  in  blast  in 
1877,  a  fact  due  mainly  to  the  increasing  scarcity  of  native 
ore,  but  partly  to  foreign  competition,  and  partly  to  the  un- 
suitableness  of  domestic  ores  for  Bessemer  steel.    The  pig- 
iron  branch  of  the  Belgian  iron  trade  is  therefore  only 
moderately  prosperous.    The  production  of  pig-iron  in  re-    ptg.^on. 
cent  years  has  been  as  follows :  1850,  144,452  metric  tons ; 
1860, 319,943  tons ;  1870,  565,234  tons ;  1872,  when  the  maxi- 
mum was  reached,  655,565  tons ;  1876,  571,267  tons,  the  de- 
cline being  gradual  from  1872.    The  production  of  wrought 
iron,  bar-iron,  blooms,  plates,  iron  rails,  etc.,  was  61,970      roug 
metric  tons  in  1850;  200,596  tons  in  1860;  491,563  tons  in 
1870;  510,920  tons  in  1874,  when  the  maximum  was  reached ; 
and  416,714  tons  in  1876.    In  1877  and  1878  there  was  an 
improved  foreign  demand  for  the  products  of  Belgian  roll- 
ing mills,  aud  production  was  slightly  increased.    In  1875 
Belgiam  produced  20,440  metric  tons  of  chains,  cables,  an- 


42  UNIVERSAL   EXPOSITION  AT   PARIS,  1878. 

MBLGIUli-      chors,  nails,  etc.,  and  in  1876  the  production  of  castings  was 

8tSodu°tion  °f  80>759  tons-    The  production  of  steel  was  3,172  metric  tons 

in  1860;  9,563  tons  in  1870;  and  75,258  tons  in  1876.  Of 
the  production  in  1876,  71,758  tons  were  Bessemer  steel,  of 
which  65,000  tons  were  rolled  into  rails.  The  production  of 
Bessemer  bteel  exceeded  100,000  tons  in  1877.  In  the  fiscal 
year  1877-78  the  John  Cockerill  works  alone  produced 
83,000  tons  of  Bessemer  steel.  The  production  of  steel  in 
Belgium  is  steadily  increasing.  The  production  of  iron  ore 
has  rapidly  declined  from  1,018,231  metric  tons  in  1865  to 
269,206  tons  in  1876. 

0091  The  production  of  coal  in  Belgium  steadily  increased  from 

3,929,962  metric  tons  in  1840  to  15,778,401  tons  in  1873, 
when  the  maximum  was  attained.  There  was  a  decline  in 
1874,  a  slight  recovery  in  1875,  and  a  decline  to  14,329,578 
tons  in  1876.  To  this  may  be  added  the  production  in  the 
endfSSi*111  min- same  year  of  about  300,000  tons  of  artificial  mineral  fuel, 

or  briquets,  which  has  since  been  increased  to  about  500,000 
tons  annually. 

importsandex-  The  Belgian  imports  and  exports  of  iron  ore,  pig-iron, 
manufactured  iron,  and  steel  for  1878  were  as  follows :  Iron 
ore,  imports,  chiefly  from  the  Grand  Duchy  of  Luxemburg, 
833,922  metric  tons;  exports,  chiefly  re-exports  to  France, 
239,728  tons.  Pig-iron,  imports,  chiefly  from  England,  Ger- 
many, and  the  Grand  Duchy,  210,353  tons;  exports,  5,362 

iron  and  steel,  tons.  Manufactured  iron,  imports,  8,575  tons;  exports, 
191,062  tons.  Nails  and  wrought-iron  sundries,  imports, 
3,409  tons;  exports,  26,444  tons.  Castings,  imports,  2,030 
tons;  exports,  10,509  tons.  Steel,  imports,  4,992  tons;  ex- 
ports, 36,816  tons.  These  figures  show  a  total  of  229,299 
tons  of  imports  and  270,193  tons  of  exports.  Belgium's  ex- 
ports of  machinery  are  large.  Of  the  exports  of  iron  and 
steel  in  1878  no  less  than  58,282  metric  tons  were  sent  to 
Great  Britain,  of  which  over  49,000  tons  were  merchant  iron 
and  the  remainder  was  nails,  rails,  etc.  The  Belgian  exports 
of  rails  have  greatly  declined  since  1874,  but  the  other  iron 
and  steel  exports  have  been  well  maintained. 

Coal.  The  imports  of  coal  and  coke  into  Belgium    in  1876 

amounted  to  832,296  tons,  Great  Britain  being  the  principal 
contributor,  and  Germany  supplying  a  large  part  of  the  re- 
mainder. The  exports  in  the  same  year  were  4,399,605  tons, 
almost  wholly  to  France. 

aubtbia  -  HUN-  AUSTRIA-HUNGARY. 

OABT. 

Americans  do  not  usually  associate  the  Austrian  Empire 
with  the  manufacture  of  iron  and  steel  on  a  large  scale,  and 


IRON   AND    STKEL    EXHIBITS:    COMMISSIONER   MORRELL.        43 

yet  these  are  among  its  most  important  productions,  and  *MM™J^HUI1" 
the  industries  devoted  to  them  have  an  honorable  rank  in 


comparison  with  like  industries  of  other  countries.    Austria    The       sixth 
(in  which  I  include  Hungary)  is  the  sixth  among  iron  and  JE5f ^producing 
steel  producing  countries,  and  she  occupies  no  mean  place  count  *■* 
as  a  manufacturer  of  machinery.     As  a  manufacturer  of 
textiles,  glass  ware,  and  other  light  products  of  skilled  in- 
dustry, as  a  manufacturer  of  beet-sugar,  and  as  the  liberal 
promoter  of  an  extensive  railway  system,  she  occupies  a 
position  of  well-deserved  prominence.    With  internal  and 
external  peace,  and  perseverance  in  the  tolerant  and  con- 
ciliatory policy  which  now  characterizes  the  administration 
of  her  affairs,  Austria  may  be  expected  to  become  within 
the  next  ten  years  one  of  the  very  first  among  industrial 
nations.    That  she  has  not  been  generally  recognized  in  our    Misconception 
country  as  a  possible  future  rival  in  the  production  of  iron  Spwerof  AustrE 
and  steel  is  mainly  due  to  our  lack  of  commercial  inter-  Htmsarv 
course  with  her  people,  but  partly,  also,  to  the  almost  total 
absence  of  Austrian  iron  and  steel  products  at  the  Phila- 
delphia Exhibition  in  1870.    When  it  was  held,  the  interest 
in  international  exhibitions  of  her  iron  and  steel  producers 
and  of  many  other  Austrian  manufacturers  appeared  to 
have  been  exhausted  by  their  splendid  contributions  to  the 
Vienna  Exposition  in  1873.    But  Austria  grandly  rallied  in    Lam  ana  in- 
1878  from  her  lethargy  in  1876,  and  her  whole  display  at 
Paris  was  exceedingly  interesting,  her  iron  and  steel  ex- 
hibits being  especially  large  and  varied. 

Iran  and  steel  exhibits.  Jfifito!!*  *** 

The  principal  Austrian  exhibitors  of  iron  and  steel  and  of 
railway  material  at  Paris  were  the  Austrian  and  Hungarian    Austrian  and 
State  Railway  Companies,  closely  followed,  however,  byKaUway    com- 
other  large  companies.    It  is  a  peculiarity  of  the  iron  andS^uxhibitiors.' 
steel  and  coal  industries  of  the  empire  that  the  government 
railroad  companies  are  extensively  engaged  in  their  develop- 
ment and  at  widely  separated  localities ;  and  it  is  also  a 
peculiarity  of  these  industries  that  the  companies  which 
were  organized  expressly  and  solely  to  engage  in  their  de- 
velopment have  their  enterprises  as  greatly  scattered  as  scattered  enter, 
those  of  the  railroad  companies.    These  results  have  largely 
grown  out  of  a  spirit  of  speculation  which  was  rife  in  Aus- 
tria a  few  years  ago,  many  of  the  speculations  proving  to  perioi^oUowed 
be  disastrous.    The  financial  stringency  which  occurred  in  jw  "pngency  of 
Austria  early  in  1873  was  the  beginning  of  the  period  of 
world-wide  depression,  the  end  of  which  we  have  not  yet 
wen.   Large  stock  companies  were  organized  to  absorb  and 
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au*gabtHDK*  °Pera*e  various  consolidated  small  enterprises.  Most  of 
— organization  *^iese  inflated  organizations  still  remain  in  existence,  but 
raau^Snte^  *^eir  8tock  has  STe^J  contracted  in  value.  They  have 
*»•  served  a  useful  purpose  in  stimulating  the  development  of 

Austrian  mineral  resources,  and  in  relieving  the  empire  of 

dependence  upon  other  countries  for  iron  and  steel  and 

things  made  from  them. 

hiwtoMron  and     ^e  exhibit  of  iron  and  steel  and  their  products  which  was 

steel.  made  by  Austria  embraced  the  same  classes  of  heavy  articles 

that  were  exhibited  by  France,  Great  Britain,  and  Belgium : 
productio^  iron Pig-iron  of  various  grades ;  iron  and  steel  rails;  Bessemer 

and  Siemens -Mar  tin  steel ;  spiegeleisen ;  crucible,  puddled, 
and  cemented  steel;  rolled  iron  for  building  purposes ;  plates 
and  sheets ;  axles  and  tires ;  locomotives  and  other  railway 
requisites;  chilled  car- wheels;  tubes  and  pipes;  iron  per- 
manent way  for  railroads ;  a  general  assortment  of  heavy 
and  light  machinery,  etc.,  etc.  Joined  to  these  were  sam- 
FueUand  ores.  pjes  0f  faei8  an<i  jron  ores#    Much  of  the  pig-iron  was  made 

with  charcoal,  and  was  excellent  in  quality,  being  specially 

Locomotive*,    adapted  to  the  manufacture  of  steel.    The  locomotives  were 

among  the  finest  in  the  Exposition.    About  1840,  when  Aus- 

Amerio?modcaf  tir*a  *>e£an  *°  build  railroads,  she  adopted  the  American  loco- 
motive as  a  model,  and  the  Austrian  locomotives  of  to-day 
are  very  similar  to  those  of  the  United  States.  Railroad 
Gnnz&co.  crossings  of  chilled  iron  were  exhibited  by  Ganz  &  Co.,  of 
Bnda-Pesth,  who  also  exhibited  a  fine  collection  of  chilled 

wheeuniUed  car  carw^ee^s  °f  American  style,  one  of  which  had  run  329,400 

miles  and  another  380,000  miles.  It  is  stated  that  chilled 
car-wheels  have  been  used  on  the  Emperor  Ferdinand  Bail- 
way,  in  Northern  Austria,  since  1865,  and  have  ever  since 
increased  in  number,  so  that  now,  with  10,000  freight  cars, 
23,140  such  wheels  (21,696  from  Ganz  &  Co.  and  1,444  from 

sy wSrksfldra11"  Count  Andrassy's  works  at  Dernoe)  are  in  use.    Projectiles 

made  of  chilled  cast  iron  were  also  exhibited  by  Ganz  &  Co. 

Permanentway.  rpwo  s^yies  0f  jron  permanent  way  were  exhibited,  several 

systems  of  which  have  been  introduced  upon  Austrian  and 
sugar  machin- Hungarian  railroads.    Of  sugar-making  machinery  there 
was  a  large  display,  but  of  agricultural  machinery  and  im- 
plements the  display  was  greatly  inferior  to  that  of  France, 
Great  Britain,  or  the  United  States.    The  exhibit  of  wood- 
working machinery  was  small.    Stationary   and  portable 
steam  engine*,  engines  were  numerous  in  the  Austrian  and  Hungarian  sec- 
Botieroof  Beaao-  tions.    Boilers  made  of  Bessemer-steel  plates  were  exhibited 
by  the  Emperor  Ferdinand  Eailway  Company,  and  good 
boiler  plates  of  Bessemer  steel  were  exhibited  by  the  Hun- 
▲rmorpiates.  garian  State  Railway  Company.    Steel  armor-plates  were 
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exhibited  by  J.  Braun's  Sohne,  of  Schondorf.    The  exhibit  AUM?J£;HUK- 
of  wire,  wire  rope,  and  wire  work  of  all  kinds  was  very  ex- 


Wire  and  wire- 

tensive.    Austria  vies  with  Westphalia  in  the  manufacture  ^p6- 
of  products  of  this  class.    Car  and  carriage  springs  were    springs, 
shown  in  profusion,  as  were  railway  appliances  generally.    A 
locomotive  fire-box,   made  of  Siemens-Martin  steel,  with 
arched  and  corrugated  sides  and  top,  was  a  prominent  ob- 
ject 

TooU.  Tools. 


Bench  tools. 

Safes. 
Miners'  tools. 


Files. 
Saws. 


Franz  Wertheim  &  Co.  and  John  Weiss  &  Sons  exhibited 
fine  collections  of  bench  tools.  The  former  firm  also  ex- 
hibited fire  and  burglar  proof  safes.  Miners'  tools  were 
exhibited  bv  Mahler  &  Eschenbacher.  J.  Braun's  Sohne 
exhibited  files.  The  Eisen  and  Stahlgewerkschaft,  of  Eibis- 
wald,  exhibited  a  number  of  circular  and  band-saws.  The 
display  of  cutlery  was  meager,  and  very  inferior  to  that 
made  by  Austria  at  Vienna.  Like  Belgium,  the  Austrian 
display  of  iron  and  steel  and  their  products  at  Paris  was 
notably  rich  in  heavy  articles  and  heavy  machinery.  It  was  Machinery 
not  seriously  deficient  in  small  wares,  the  manufacture  of 
which  requires  delicate  manipulation  or  the  application  of 
delicate  machinery,  but  they  did  not  form  one  of  its  promi- 
nent features. 


Distribution  of  the  iron  industry. 


Distribution  of 
the  iron  industry 
in  Austria-Hun- 
gary. 


The  manufacture  of  iron  and  steel  in  the  Austrian  Empire 
is  distributed  over  a  large  part  of  its  territory,  which  may 
be  divided  into  three  grand  divisions.  The  most  prominent 
of  these  is  in  the  southwestern  part  of  the  empire,  and 
embraces  Styria,  Carinthia,  and  the  remaining  provinces  of 
the  Austrian  Alps.  This  district  is  remarkably  rich  in  iron 
ores  of  superior  quality,  principally  spathic,  this  variety 
being  practically  free  from  impurities,  and  well  adapted  to 
the  production  of  steel,  in  which  it  is  now  largely  employed. 
The  spathic  ores  of  Austria  and  Hungary  have  long  been  spathic  ores, 
celebrated  as  among  the  best  steel-producing  ores  in  the 
world.  In  Styria  and  Carinthia  are  situated  the  two  famous 
iron  mountains,  Erzberg  and  Huttenberg,  which  were  worked  tSrSraSsSaS 
by  the  Romans  and  by  the  Celts  two  thousand  years  ago. aad  Huttenberg 
In  late  years  the  Erzberg  has  yielded  175,000  tons  of  iron 
ore  annually.  Iron  has  been  made  in  these  Alpine  provinces 
in  furnaces  of  various  forms  of  construction  since  the  eighth 
century.  Until  the  present  century  charcoal  was  the  only 
fuel  that  wag  used,  both  in  the  furnaces  and  in  refinery 
forges,  but  now  wood,  brown  coal  or  lignite,  and  coke  are 
also  used.    Lignite  of  excellent  quality  is  found  in  Styria, 


Fuel  used  for- 
merly, and  now. 
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ATO™£HDli"   an<1  **  *8  n8e^  ^*  satisfactory  results  in  blast  furnaces  and 


Lignite. 


Peat 


Coal. 


—  puddling  furnaces.  Extensive  deposits  of  lignite,  which 
have  not  yet  been  developed,  are  found  on  the  line  of  the 
railroad  from  Vienna  to  Trieste.  Peat  is  also  largely  used 
in  Styrian  puddling  furnaces,  partly  in  the  ordinary  way 
and  partly  in  connection  with  Siemens  regenerative  furnaces. 
True  bituminous  and  anthracite  coals  are  found  in  the  Al- 
pine provinces,  but  not  in  appreciable  quantities. 
n.  w.  division     The  next  most  important  division  is  in  the  northwestern 

of  the  empire.  L 

Bohomia,  etc.  part  of  the  empire,  and  embraces  Bohemia,  Moravia,  and 
Ancient  iron- Austrian  Silesia.    Iron  was  made  in  Bohemia  long  before 

working. 

the  beginning  of  the  Christian  era.  In  some  portions  of 
this  district  there  is  good  coal  in  large  quantities,  which 
makes  an  excellent  coke  for  blast-furnaces,  but  in  others 
coal  is  scarce  or  impure,  and  lignite  and  wood  are  used. 
Lignite  is  abundant,  and  of  good  quality.    Bohemia  pro- 

Coal  and  lignite,  duces  more  than  one-half  of  all  the  coal  ami  lignite  jnined 
iron  ores.        in  the  empire.    The  iron  ores  of  this  division  are  not  gen- 
erally so  pure  as  those  of  the  Alpine  provinces,  but  included 
in  them   are  some  rich  deposits  of  magnetic,  specular, 
spathic,  and  red  and  brown  hematites.    Many  of  the  ores 
are  manganiferous.    Much  of  the  iron  of  this  district  is 
well  adapted  to  foundry  purposes,  and  it  has  been  custom- 
ary to  make  large  and  small  castings  direct  from  the  blast 
Foundries.      furnace.    Cupola  foundries,  some  with  hot-blast,  are,  how- 
ever, common,  and  usually  well  employed.    Until  quite  re- 
cently charcoal  has  been  the  only  fuel  used  in  this  district, 
and  it  is  still  largely  consumed  in  blast-furnaces  and  in  a 
Biomaries.      few  blomaries  or  refinery  forges.     Blomaries  were  only  a 
few  years  ago  very  numerous  in  this  district,  Bohemia  alone 
having  110  in  1865,  which  converted  into  wrought-iron  a 
large  part  of  the  product  of  28  blast-furnaces;  now,  how- 
Pnddiing  far.  ever,  puddling  furnaces  are  numerous,  in  1871  there  being 

naoe*'  116  in  Bohemia  and  70  in  Moravia  and  Silesia. 

The  third  division  into  which  the  Austrian  iron  industry 

is  territorially  divided  embraces  the  extensive  provinces 

Carpathian  lying  wholly  or  in  part  in  the  Carpathian  mountains — Hun- 

gion.  gary,  Galicia,  Buckowina,  Transylvania,  and  others.    This 

division,  like  the  one  last  named,  has  a  variety  of  ores,  a 
large  proportion  of  them  being  of  good  quality.  The  de- 
velopment of  large  deposits  which  are  known  to  exist  in 
Galicia  and  elsewhere  has  scarcely  been  commenced,  while 
Primitive  far-  others  have  been  worked  for  centuries.    The  primitive  wolf 

proce»ee.m   ^  furnaces  are  still  to  be  found  in  use  in  this  district,  as  well  as 

bloomaries;  but  charcoal  and  coke  furnaces,  rolling-mills, 
and  yet  more  modern  processes  are  numerous.    Charcoal  is 
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the  principal  fuel  used  in  the  blast  furnaces.    Coal  is  scarce,  AU8^;HUN" 

but  lignite  is  abundant.  — — 

The  first  puddling  furnace  in  Austria  was  built  at  Witko-  ^J^^SS? 
witz,  in  Moravia,  in  1826,  and  at  the  same  place  the  first  J™"** in  Au»- 
coke  blast-furnace  in  the  empire  was  built  in  1838.    From 
these  two  events  may  be  dated  the  beginning  of  the  mod- 
ern iron  industry  of  Austria.    The  first  coke  furnace  in  the 
Alpine  provinces  was  erected  at  Prewald,  in  Carinthia,  in 
1870;  the  first  puddling  furnace  in  Carinthia  was  erected 
in  1828.    German  steel  made  in  Styria  and  Carinthia  was  c  ®l^j£n  steS? 
celebrated  for  its  excellence  fifty  years  ago,  when  the  an- 
nual production  was  about  15,000  tons,  a  part  of  which 
found  its  way  to  Americau  markets.    These  provinces  have 
also,  for  many  years,  made  crucible  steel  of  excellent  qual-    Crucible  steeL 
ity.    Puddled  steel  has  been  made  in  Austria  since  1835,    Paddled  steel. 
bat  in  large  quantities  only  since  1852.    It  was  at  one  time 
largely  used  for  rails.    It  is  still  made  in  small  quantities. 
The  first  Bessemer  steel  works  in  Austria  were  commenced   Bessemersteei. 
at  Torrach,  in  Upper  Styria,  in  1862;  there  are  now  13 
works  in  the  empire,  with  32  converters.    These  works  are 
located  in  various  provinces,  but  principally  in  Styria.    At 
most  of  the  works  the  pig-iron  is  run  direct  from  the  blast 
furnace  into  the  converter.    At  the  works  at  Reschicza,  in 
Hungary,  there  are  three  converters,  each  of  9  tons  capa- 
city; the  annual  production  of  the  works  is,  however,  only 
about  9,000  tons.      Spiegeleisen  is  manufactured  at  sev-    spiegeieiaen. 
eral  places  in  Austria;  ferro-manganese  is  also  manufact-    Ferro  -  manga- 
ured  in  blast-furnaces  in  the  province  of  Carniola,  and  prob- 
ably elsewhere.    Siemens  furnaces  have  been  used  in  Aus-    Siemens    fur- 
tria  since  1858,  when  they  were  introduced  at  Kapfenberg 
in  connection  with  the  manufacture  of  cast  steel.    In  1867 
the  Siemens-Martin  process  was  introduced  at  the  same  A  Siemens  -  Mar- 

r  tin  process. 

place,  but  the  manufacture  of  steel  by  this  process  has  never 
been  greatly  extended  in  Austria,  the  earlier  processes  and 
the  Bessemer  process  being  in  greater  favor.    The  manu- 
facture of  tin-plate  has  been  thoroughly  established  at  sev-    Tin-plate, 
oral  places. 

As  has  already  been  intimated,  there  are  many  strong 
companies  engaged  in  the  manufacture  of  iron  and  steel  in 
Austria  and  Hungary,  and  their  enterprises  have  been  pro- 
jected on  a  scale  worthy  of  more  prominent  iron  and  steel 
making  countries. 

Iron  and  steel  statistics.  iron  and  8teel 

statistics. 

The  whole  number  of  blast-furnaces  in  the  Austrian  Em- 
pire in  1876  was  279,  of  which  166  were  in  blast  and  113 
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AU8oartHUV   were  out  °^  ^ast«    The  production  of  pig-iron  and  castings 
ironaod  rt©ei^rom  ^  ">"a8*  furnace  in  1840  was  144,352  metric  tons;  in 

statistic*.    soe  1850  it  was  223,045  tons;  in  1860  it  was  348,798  tons;  in 

1870  it  was  452,244  tons;  in  1873,  when  the  maximum  was 
attained,  it  was  594,980  tons ;  in  1876  it  was  450,933  tons. 
These  figures  show  a  more  gradual  increase  in  the  produc- 
tion of  pig-iron  than  has  been  the  experience  of  some  other 
countries,  and  they  also  show  a  smaller  proportionate  de- 
crease in  production  since  the  culminating  point  was  reached 
in  1873.  The  present  blast-furnace  practice  of  Austria  and 
Hungary  is  perhaps  presented  in  its  most  favorable  aspect 
in  the  record  made  in  1873  by  two  Buttgenbach  coke-fur- 
BUBt-ftuna^snace8  erected  by  the  Innerberger  Company  at  Schwechat, 

ger  Company .     Dear  Vienna.    They  are  each  60  feet  high,  18  feet  diameter 

at  the  boshes,  12  feet  diameter  at  the  top,  and  7  feet  across 
the  hearth.  There  are  two  blowing  engines,  each  of  360 
horse-power.  In  1873  each  furnace  made  50  tons  of  pig-iron 
daily  from  112£  tons  of  Styrian  spathic  ore,  7£  to  12.J  tons 
of  limestone,  and  62£  tons  of  coke. 

At  the  close  of  1877  there  were  17  rail-mills  in  the  empire 
The  course  of  the  rail  manufacture  since  1870  is  seen  in  the 
following  table : 


Bail-mills. 


Statistics  of  iail 
manufacture. 


Tear. 


Iron  rails. 


i  Mttrietons. 

1870 '  89,700 

1871  I  00,463 

1872 !  86,556 

1873 ..."  80,742 

1874 54,797 

1875 .i  40,155 

1876 22,810 

1877 I  18,645 


Steel  rails. 


Total. 


Metric  torn. 

Metric  tons. 

17, 307 

107,  097 

23,199 

113,062 

38, 009 

124,565 

50,327 

131,069 

57,169 

111,960 

61.345 

101,500 

64,491 

87,310 

70,065 

97,  710 

These  figures  indicate  the  same  tendency  to  substitute 
steel  rails.  steel  rails  for  iron  rails  that  is  observable  in  other  countries. 
The  growth  of  the  Bessemer  steel  industry  in  Austria  has, 
however,  been  very  slow.  In  1864,  when  the  first  works 
went  into  operation,  the  production  was  306  metric  tons ; 
six  years  later,  in  1870,  it  amounted  to  only  20,722  tons, 
with  6  works  in  operation  ;  in  1874  it  reached  96,958  tons, 
with  9  works  m  operation  Since  that  year  the  production 
has  twice  fallen  slightly  below  90,000  tons ;  but  in  1877  there 
was  an  increase  to  97,470  tons,  with  13  works  and  32  con 
verters  in  existence,  and  11  works  and  28  converters  in 
Bessemer  prac-  operation.  The  exceedingly  small  output  of  so  many  works 
and  converters  is  in  part  accounted  for  by  the  small  size  of 
the  converters,  which  are  generally  of  from  2 J  to  3  tons 
capacity. 
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The   production  of  iron  ore  in  the  Austrian  Empire  austma^hiw- 

auiouuted  to  573,079  metric  tons  in  1851,  and  in  1873  it 

amounted  to  1,588,256  tons,  the  increase  in  the  mean  time 
being  gradual.    From  1873  to  1876  there  was  a  steady  de-    iron  ore  out- 
cline  in  production,  the  figures  for  the  latter  year  being pu' 
902,421  tons. 

The  production  of  coal  in  Austria  and  Hungary,  the  min-  coal, 
ing  of  which  dates  from  the  middle  of  the  sixteenth  century, 
amounted  to  only  94,607  metric  tons  in  1810,  and  to  only 
944,323  tons  in  1850.  In  1855  there  was  an  increase  to 
2,101,050  tons;  in  1865  to  5,060,303  tons;  in  1870  to 
8.355,044  tons ;  and  in  1876,  when  the  maximum  was  reached, 
to  13,362,586  tons,  of  which  5,564,331  tons  were  pit  coal  and 
7,798,255  tons  were  lignite. 

The  imports  of  iron  and  steel  into  the  Austrian  Empire   imports  of  iron 

.  .       ,  .  ami  steel. 

have  undergone  as  great  a  change  in  late  years  as  have 
similar  imports  into  our  own  country  since  1873.  From  1866 
to  1872  the  imports  of  pig  and  scrap  iron  increased  from 
131,351  metric  tons  to  210,078  tons,  but  iu  1876  the  imports 
were  only  38,057  tons  From  1868  to  1870  the  imports  of 
rails  rose  from  54,218  tons  to  116,813  tons,  but  have  since 
steadily  fallen  to  805  tons  in  1876.  The  imports  of  bar-iron 
have  fallen  from  27,880  tons  in  1872  to  1,458  tons  in  1876. 
The  imports  of  hardware  and  machinery  have  fallen  from 
64,551  tons  in  1872  to  20,363  tons  in  1876.  The  imports  of 
steel  have  fallen  from  1,127  tons  in  1871  to  8S0  tous  in  1876. 

The  exports  of  iron  and  steel  from  Austria  have  increased  Exports, 
in  recent  years  until  in  many  particulars  they  now  exceed 
the  imports.  Iu  1875  the  exports  of  rails  amounted  to 
10,774  metric  tons,  but  fell  iu  1876  to  4,325  tons.  In  1875 
the  exports  of  pig  and  scrap  iron  reached  to  10,727  tons, 
but  fell  in  1876  to  7,317  tons.  The  exports  of  bar-iron 
amounted  to  7,056  tons  in  1875,  and  to  8,304  tons  in  1876. 
The  exports  of  hardware  and  machinery  reached  to  26,886 
tons  in  1874,  but  fell  to  10,026  tons  in  1876.  The  exports 
of  st?el  of  all  descriptions  have  not  greatly  varied  from 
4.000  tons  annually  from  1866  to  1876. 

The  imports  of  iron  ore  have  always  been  inconsiderable,  imports  of  ore. 
the  largest  quantity  having  been  reached  in  1872,  when 
15,675  metric  tons  were  imported,  since  which  year  there 
has  been  a  steady  decline  to  2,420  tous  in  1876.  The  exports 
of  iron  ore  appear  to  have  been  highest  in  1875,  when  the 
quantity  amounted  to  52,817  tons ;  in  1876  there  were  38,150 
tons  sent  out  of  the  country. 

Siuce  1805  the  imports  and  exports  of  coal  into  and  out   imports  *  ami 

*..,  \  *  .  exports  ol  coal. 

oi  Austria  have  both  grown  steadily,  owing  mainly  to  the 
4  p  r vol  3 
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AU8ToartHUN"  completion  of  railway  communications  with  neighboring 

countries,  but  the  exports  have  increased  the  most.    In  that 

coal    imports  year  the  imports  were  366,488  metric  tons,  and  the  exports 
an  erporte.       were  ggg^j  tons.    In  1876  the  imports  were  1,574,575  tons, 

and  the  exports  were  2,734,862  tons. 

The  foregoing  statistics  and  other  references  appear  to 

establish  conclusively  the  fact  that  Austria  is  possessed  of 

Ability  of  aub-  sufficient  resources  to  enable  her  to  supply  her  own  iron  and 

Jvm  want*  y  er  steel  wants,  and  the  further  fact  that  she  is  now  supplying 

them.  Recent  information  leads  to  the  conclusion  that  the 
government  of  the  empire  will  pursue  a  revenue  policy  that 
will  tend  at  least  to  confirm  Austrian  iron  and  steel  manu- 
facturers in  the  possession  of  the  home  market 

KUtoiA.  RUSSIA. 


The  seventh  in  Russiaranks  seventh  among  iron-producing  countries,  and 
onobv  lroroiiiii  her  exhibit  of  iron  and  steel  products  at  Paris  was  worthy 
tries.  0f  ker  rank.    Although  the  iron  industry  of  Russia  is  not 

of  recent  origin,  having  existed  long  before  the  days  of 
Peter  the  Great,  two  centuries  ago,  it  has  not  been  charac- 
terized by  a  progressive  spirit  nor  by  notable  activity  until 
Enconragemcnt  within  the  past  few  years.    The  present  Emperor,  Alexan- 
by  Alexander ii.  ^er  jj^  ^as  gjven  ^0  it  greater  encouragement  and  a  greater 

impetus  than  any  one  of  his  predecessors.  This  he  has  done 
by  a  variety  of  measures,  including  a  protective  tariff,  boun- 
ties to  special  manufactures,  and  the  extension  of  railroad 
communications.  It  will  be  a  long  time,  however,  before  all 
the  widely-separated  parts  of  his  vast  empire  will  be  joined 
together  with  iron  bands,  as  the  United  States  is  now  joined, 
and  in  the  mean  time  it  is  too  much  to  expect  that  Russia, 
wise  as  her  ruler  is,  and  enterprising  as  her  ruling  classes 
are,  will  be  able  to  fully  utilize  her  scattered  mineral  re- 
Abundanco  of  sources.    She  is  not  wanting  in  iron  ore  nor  in  fuel  to  smelt 

ore  and  fuel.         it  and  ^  ^^  tfae  irQn  obtained  from  it .   but  she  is  largely 

Lock  of  trans-  wanting,  because  of  the  vastness  of  her  territory,  in  the 
.portation.  means  necessary  to  bring  the  fuel  to  the  ore  and  the  iron  to 

a  market.  It  is,  therefore,  all  the  more  to  her  credit  that 
she  has  made  even  limited  progress  in  the  development  of 
her  iron  resources,  and  that  her  iron  and  steel  makers  were 
enabled  to  make  the  fine  display  they  did  at  Paris.  The 
Russian  iron  and  steel  exhibit  was  one  of  the  most  valuable 
and  most  interesting  in  the  Exposition.    It  was  mainly  com- 

cbarceoi  iron,  posed  of  articles  which  charcoal  and  not  mineral  fuel  had 
produced,  a  fact  suggestive  of  immense  possibilities,  for  if 
such  progress  could  be  made  with  a  fuel  which  has  never 
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yet  fully  developed  the  iron  resources  of  a  single  country,       rvb&u. 

not  even  excepting  Sweden,  what  may  not  be  possible  when 

her  extensive  deposits  of  mineral  fuel  come  generally  into 

use  as  an  addition  to  the  vast  quantities  of  charcoal  which   Prospective  dc 

the  boundless  Russian  forests  are  yet  capable  of  supplying 

when  they  shall  be  penetrated  by  Russian  railroads! 

Iron  and  steel  exhibits.  iron  and  steci 

exhibits. 

The  principal  exhibitor  in  the  iron  ,and  steel  department 
of  the  Russian  section  was  Prince  Demidoff,  whose  exten-  Prince  Demi- 
sive  works  in  the  Ural  Mountains,  where  he  owns  a  million 
and  a  half  acres  of  forests  and  mineral  lands,  have  long 
been  noted.  He  is  a  large  manufacturer  of  pig-iron,  finished 
iron,  and  Bessemer  and  other  steel.  The  Russian  Govern- 
ment works  and  several  private  companies  were  also  well 
represented.    The  entire  exhibit  embraced  samples  of  mag-   Admirable  o* 

j.  j-i_.  j»         a_      "  j  •  •  i_  j  hibitof  ore«i  iron, 

netic  and  other  iron  ores  of  extraordinary  richness  and  and     monufac- 
purity  j  fine  samples  of  charcoal  pig-iron  ;  and  a  full  assort-  steci8  ° 
ment  of  bar-iron,  sheet-iron,  plates,  rods,  iron  wire,  axles,  tires, 
car- wheels,  iron  and  steel  rails,  Bessemer  and  Siemens-Mar- 
tin steel,  crucible  and  puddled  steel,  projectiles,  swords, 
chains,  etc    Prince  Demidoff  showed  Bessemer-steel  boiler   ikui»       and 

*  Tilitea  of  Bc880" 

plates  of  excellent  quality  5  also  Bessemer-steel  rails  45  feet  mirand  Siemens* 

long,  and  another  steel  rail  50  feet  long,  which  had  been 

twisted  cold;  also  plates  and  rods  of  Siemens-Martin  steel, 

some  of  which  had  been  bent  and  broken  to  show  their 

quality;  also  a  disk  o   the  same  kind  of  steel,  §  of  an  ineh 

thick,  and  7  feet  5  inches  in  diameter.    The  same  exhibitor 

also  showed  a  variety  of  steel  tools,  scythes,  swords,  etc. 

Several  kinds  of  steel,  all  of  excellent  quality,  were  shown 
by  several  exhibitors,  with  fine  effect.    The  Imperial  Tech-    i»p*jfoi  T^b; 

.  ,«-»-■  ,  ,,.,«  nical    School    of 

meal  School  of  Moscow  made  a  good  display  of  tools,  as  Moscow, 
did  also  a  few  other  exhibitors. 

The  display  of  cutlery  was  not  large,  but  it  was  remark-  cutlery. 
ably  good,  and  indicated  not  only  the  possession  by  Bussia 
of  the  best  of  steel,  but  the  possession  also  of  the  best  of 
skill  in  its  manipulation.  The  knives,  forks,  scissors,  and 
swords  exhibited  were  not  surpassed  in  excellence  by  any 
similar  display. 

Hackman  &  Co.,  a  Finnish  firm  of  Wiborg,  were  promi-  H«okm»n  &  Co. 
nent  among  the  Bussian  cutlery  exhibitors.    In  their  works 
they  employ  90  men. 

In  machine  and  other  castings  the  Bussian  section  was   castings, 
not  far  behind  the  best  of  its  competitors,  but  in  heavy  ma- 
chinery, agricultural  implements,  and  railroad  appliances  it 
was  deficient  in  extent  and  variety.   The  Industrial  Society 


52  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

russia.       0f  Varsovie  exhibited  a  collection  of  car  couplings,  car 

springs,  and  wrought-iron  car  wheels.    A  few  steam-engines 

of  creditable  workmanship  were  exhibited,  as  were  detached 

parts  of  engines,  well  made  and  exquisitely  polished.    Much 

Exhibit  of  in-  of  the  engine  work  was  produced  by  the  pupils  at  the  In- 
dustrial societies  _  .   ,  „  ,       ,        „  ,«-  oo,-^  , 

and  schools.       dustnal  Schools  of  Moscow  and  St.  Petersburg. 
Liipop,  Ran,  &     Messrs.  Lilpop,  Eau,  &  Loewenstein,  of  Varsovie,  exhib- 

Loewenstem.  r   x  '  '  7  7 

Beetsngar ma- ited  beet-sugar  machinery. 

rhinerv. 

coai:  Specimens  of  the  pituminous  and  anthracite  coal  of  Rus- 

sia were  exhibited,  the  former  of  various  qualities,  and  the 
latter  said  to  analyze  90  per  cent,  of  carbon. 

Iron  and  steel  Jron  an^  8fee\  industries. 

industries. 

The  iron  and  steel  industries  of  Russia  may  be  said  to 

have  the  whole  empire  for  their  home,  for  they  are  found  in 

Regions  of  many  parts  of  it — in  the  Ural  Mountains  in  the  east,  in  the 

activitv 

Donetz  Mountains  in  the  south,  in  the  vicinity  of  Moscow 
in  the  center,  in  Poland  and  neighboring  territory  in  the 
west,  and  in  Olonetz  and  Finland  and  at  St.  Petersbuig  in 
the  north.  The  Ural  Mountains  produce  more  than  half  of 
the  pig-iron  annually  made  in  Russia,  and  a  large  part  of 
the  finished  products.  At  and  near  St.  Petersburg  is  dis- 
played the  greatest  localized  activity  in  the  production  ot 
rails,  plates,  steel,  and  some  other  finished  products.  Bes- 
Bessc  mer  semer  steel  is  now  made  successfully  at  three  or  four  estab- 

and  open-hearth 

stcci.  lishments  in  the  empire,  and  open-hearth  steel  is  made  at 

many  places  in  Siemens- Martin  and  Pernot  furnaces.     Oru- 
crticibie.  pud-  cible  and  puddled  steel  of  good  quality  have  long  been  made. 

died,  and  chrome  ,/»  .  .  ,  „ 

steel.  Chrome  steel,  from  native  ores,  is  made  at  the  Obouchoflf 

Steel  Works,  near  St.  Petersburg.  Siemens  regenerative 
spiegeieisen.  furnaces  are  common.  Spiegeleisen  is  successfully  made  in 
Finland  and  in  the  Ural  Mountains.  Russian  ores  are  of 
various  qualities,  magnetic,  specular,  brown  and  red  hema- 
tites, etc.  Some  ores  are  taken  from  the  bottom  of  bogs 
and  lakes,  and  they  are  found  in  quantities  which  are  prac- 

quaiity168  of  too  tically  inexhaustible.    No  other  country  in  Europe  is  better 

supplied  with  good  ores  than  Russia,  not  even  Sweden  and 
Ma-netic  ore.  Spain.  The  magnetic  mountain  of  Blagodat,  in  the  Ural 
Mountains,  is  one  of  the  richest  and  most  remarkable  iron- 
ore  deposits  in  the  world.    It  has  been  worked  for  140  years. 

K^nm™1*8  of     At  Kolpino,  near  St.  Petersbuig,  on  the  railroad  leading 

to  Moscow,  extensive  works  have  recently  been  erected  for 
the  manufacture  of  boiler  and  ship  plates,  armor  plates, 
beams,  angles,  bars,  and  other  iron  for  use  in  the  govern- 
ment ship-yards  and  in  the  construction  of  government 
buildings. 
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At  Alexandra vsky,.  near  St.  Petersburg,  are  situated  the  emma. 
Obouchoff  Steel  Works,  at  which  heavy  steel  guns  are  manu-  ^J™hoffSteel 
factored  from  crucible  cast  steel.  Ingots  of  steel  weighing 
40  tons  and  upwards  have  been  cast  at  these  works,  each 
40-ton  ingot  requiring  the  use  of  1,200  crucibles.  An  80-tou 
gun  was  made  here  a  few  years  ago,  the  ingot  for  the  breech- 
block of  which  weighed  nearly  50  tons,  and  was  hammered 
into  shape  under  a  50-ton  hammer.  Most  of  the  crucibles 
are  heated  with  imported  coke,  but  Siemens  gas  furnaces 
supply  heat  to  others.  A  Bessemer  converted,  of  5  tons 
capacity,  has  been  in  use  for  several  years.    These  works  ,  riant  ana  pro- 

*        " 1  "  (Indians. 

make  weldless  tires,  wheels,  axles,  shafts,  boiler  plates,  etc., 
for  Russian  railroads,  all  of  Bessemer  or  open-hearth  steel. 
They  were  established  about  twenty  years  ago,  and  now 
employ  2,500  men.  2,500  workmen. 

Near  St.  Petersburg  is  the  largest  rail-making  establish- 
ment in  Russia,  the  Poutiloff  Works,  which  produces  annu-  I'outnoff  rail- 
ally  about  16,000  tons  of  rails  and  4,000  tons  of  steel  tires 
and  other  finished  products.  At  these  works  Bessemer 
converters  have  been  in  use  for  several  years  and  a  large 
Siemens  steel  plant  has  been  erected.  There  are  connected  piant- 
with  taese  works  four  charcoal-furnaces  and  a  rolling-mill 
in  Finland. 

On  the  Neva,  five  miles  from  St.  Petersburg,  is  a  large 
plate  and  merchant  bar-mill  and  a  ship-building  yard,  owned 
by  the  Russian  Engineering  and  Mining  Company,  with  a  capi-    RniMi™  ^gj; 
tal  of  about  $5,000,000.    This  company  built  the  " Grand tagcX^m" 

77  r       *  Iron  works  ana 

Admiral'7  a  few  years  ago,  the  engines  for  which  were  sup- shipyard, 
plied  by  a  St.  Petersburg  firm.    The  armor  plates  for  the 
Bossian  imperial  frigate,  the  "Duke  of  Edinburgh,77  were, 
however,  made  at  the  Motala  Works,  in  Sweden. 

At  Briansk,  on  the  Orel-Witebsk  Railway,  a  large  mill    itan-miiiofBri- 
for  re-roUing  iron  rails,  and  for  the  manufacture  of  iron 
bridge  work,  was  started  in  June,  1374. 

The  Imperial  Gun  Foundry,  at  Perm,  in  the  Ural  Mount    imperial  Gun 

r  .77  Foundry  at  Perm. 

ains,  is  an  extensive  establishment,  which  has  long  been 
engaged  in  the  manufacture  of  cannon  and  projectiles, 
musket  barrels,  and  other  warlike  material.  It  has  recently 
been  greatly  enlarged.  Steel  has  long  been  manufactured 
here  in  crucibles,  and  a  Pernot  furnace  is  now  in  use. 
At  Kama  the  JjefFs  Arms  Factory  is  employed  in  the   JjcffArnwFac. 

,.  ,  .  torvatKama. 

manufacture  of  needle-guns,  and  crucible-steel  is  here  made 
with  Siemens  gas-furnaces,  charcoal  being  used  as  fuel. 
At  the  Nijni-Salda  Iron  Works  of  Prince  Demidoff  a  very  NUpi-saidairon 

J  %   Works  of  Prince 

complete  Bessemer  plant  was  added  in  1875.    The  con-  nemidoff. 
raters  are  of  5  tons  capacity,  and  the  metal  is  run  into 
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uussiA.       them  direct  from  blast-furnaces  specially  constructed  for 

this  purpose.  A  new  rolling  mill,  with  a  350  horse-power 
steam-engine,  has  been  added  to  the  one  previously  in  use. 
The  machinery  for  these  improvements  was  largely  manu- 
NiniTaguii.  factured  at  Nijni-Taguil,  where  some  of  Prince  Demidoff's 
works  are  located,  and  where  a  Siemens-Martin  plant  has 
recently  been  erected,  with  a  capacity  of  32  tons  of  steel 
daily.    SpicgeMsen  is  made  at  Taguil. 

Now  Russia  Co.  The  New  Russia  Company,  founded  by  Mr.  John  Hughes, 
owns  blast-furnaces  and  rail-mills  in  Donetz  Valley,  South- 
ern Russia.  A  Siemens-Martin  steel  plant  has  recently  been 
erected  at  these  works,  and  the  Russian  Government  baa 
lately  given  the  company  orders  for  steel  rails  aggregating 
43,225  tons. 
In  Southeastern  Russia  are  located  the  various  iron  enter- 

vyksounsky  Co.  prises  of  the  Vyksounsky  Company,  an  English  organiza- 
tion, which  possesses  four  hundred  thousand  acres  of  forests 
and  mineral  lands,  and  carries  on  the  iron  manufacture  in 
many  of  its  branches,  making  pig-iron,  bar-iron,  tires,  hoops, 
plates,  sheets,  telegraph  and  other  wire,  nails,  steam-engines, 
and  other  heavy  machinery.  The  works  of  this  company 
are  greatly  scattered. 
PoiiHii    works     At  Hnta  Bankowa,  in  Russian  Poland,  are  four  blast-fur- 

nt     Hnta     liao  7  7 

towa.  naces  and  a  rolling-mill,  which  are  reported  to  have  passed 

into  the  hands  of  a  French  company  that  proposes  to  add 
a  steel  plant,  with  which  it  expects  to  make  steel  rails,  tires, 
axles,  and  other  railway  material. 
XMui-xovgorod.  In  the  Nijni-Novgorod  district  new  iron  works  were  es- 
jonooskopf  &  tablished  in  1875,  by  Jonooskopf  &  Mendcleieff,  consisting 
of  a  blast  furnace,  42  feet  high,  blown  with  a  horizontal  en- 
gine, puddling  and  reheating  furnaces,  and  a  train  of  mer- 
chant rolls. 

In  April,  1876,  a  new  establishment  for  the  manufacture 
of  wrought-iron  pipes  was  started  at  St.  Petersburg.    The 
great  central  market  for  the  sale  of  iron  in  Russia  is  Nijni- 
Novgorod. 
ownei-skip  of     Many  of  the  iron  and  steel  works  of  Russia  are  owned 
in  whole  or  in  part  and  directly  or  indirectly  managed  by 
the  government.     Some  of  the  enterprises  already  men- 
tioned are  thus  owned  and  controlled.    A  few  others  may 
be  mentioned,  some  of  great  antiquity. 
In  the  district  of  Blagodat,  in  the  province  of  Perm,  are 
Biart-farnace*  situated  the  Kushwinsk  blast-furnaces,  commenced  in  1735; 
IVia-odat*      °  the  Verkhni-Turinsk  furnaces,  which  date  from  1737;  the 
Baranchinsk  furnaces,   which  date  from  1743;  the  Nijni- 
Turinsk  iron  works,  founded  in  17GG,  and  which  produce 
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annually  about  2,200  tons  of  bar  and  sheet  iron  and  boiler       ltUBMA- 
plate;   and  the  Serebranskii  works,  established  in  1784,  uJ^JJSjf  |J 
which  make  about  800  tons  of  finished  iron,  1,000  tons  of  Biagodot. 
puddled  iron,  and  650  tons  of  steel  annually.    The  Sere- 
branskii works  are  driven  by  ten  water-wheels,  and  have 
tour  Siemens  furnaces  and  three  trains  of  rolls. 
At  the  Knase-Michailovski  Works,  in  the  mining  district  Knnso-Michaii- 

n    r*«  a    Tn  »  I*  OVSkl  Works. 

of  Zlatoust,  province  of  Ufa,  is  a  very  extensive  manufac- 
tory of  cannon  and  small-arms,  founded  in  1771,  which  in-    cannon     and 

"  7  '  small-arms. 

dudes  a  steel  department  of  large  and  varied  capacity. 

The  Satkinsk  Works,  in  the  same  district,  established  in  satkinskwork* 
1756,  produce  pig-iron. 

The  Watkinskii  Works,  founded  in  1759,  annually  make  _    wntkinsku 

Works. 

about  1,000  tons  of  wrought  iron,  100  tons  of  chains,  1,000 
tous  of  rails,  and  500  tons  of  steel. 

The  Kamskii  Works,  in  the  province  of  Perm,  founded  in  Kmnsku  work*. 
1862,  annually  produce  about  500  tons  of  armor  plates,  and 
other  heavy  iron  tor  ship-building  purposes,  and  employ  850 
workmeu. 

In  Olonetz  and  Finland  are  the  Alexandrovskii  Works,  Aiexnndrovsid 
founded  in  1772,  which  constitute  a  gun  and  projectile 
foundry;  the  Koncheoserkii  furnace,  dating  from  1707; 
the  Suojarvi  furnace,  owned  by  the  government  since  1856; 
and  the  Valaasininskii  furnace.  These  furnaces  use  lake  or 
hog  ore,  as  do  most  of  the  Finnish  furnaces. 

At  Slawkaw,  in  Russian  Poland,  are  government  works    suwkaw,  Po- 
which  produce  sheet- iron;  and  at  Panki,  also  in  Poland,  is 
a  government  blast  furnace. 

In  addition  to  the  various  iron  and  steel  enterprises  here 
enumerated,  there  are  other  extensive  works  in  the  Ural 
Mountains,  in  Finland,  and  elsewhere,  but  sufficient  details 
have  been  given  to  show  the  progress  that  Russia  has  made 
in  the  introduction  of  modern  processes  of  iron  and  steel 
manufacture.  Her  pig-iron  was  eagerly  purchased  by  En- 
gland and  other  countries  two  centuries  ago,  because  of  its 
exceptional  excellence,  and  her  sheet-iron,  made  by  a  process  sh^tiron. 
peculiarly  her  own,  has  long  challenged  the  admiration  of 
the  world. 

Iran  and  steel  statistics.  •t2Kta?d  8tc°l 

The  accessible  statistics  of  the  iron  and  steel  industries 
of  Russia  do  not  come  down  to  a  later  period  than  1875.  In  In  lg75 
that  year  there  were  produced  426,896  metric  tons  of  pig- 
iron  and  furnace  castings,  from  913,607  tons  of  iron  ore; 
243,126  tons  of  bar-iron,  rails,  etc.;  60,693  tons  of  plates 
and  sheets;  and  12,928  tons  of  steel.  The  quantity  of  iron 
ore  mined  in  1875  amounted  to  1,063,831  tons.    In  1866  the 
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BU8alA-  production  of  iron  ore  was  581,771  tons.  In  1830  the  pro- 
iron  ami  Bteci ductioi!  of  the  blast  furnaces  amounted  to  183,104  tons;  iu 
1860,  to  297,937  tons;  and  in  1870,  to  359,989  tons.  Iu  1860 
the  production  of  wrought  iron  was  183,735  tons,  and  in 
1870  it  was  251,582  tons.  In  1860  the  production  of  steel 
was  1,051  tons,  and  in  1870  it  was  8,788  tons.  The  produc- 
tion of  iron  ore,  pig-iron  and  castings,  wrought  iron,  and 
steel,  respectively,  was  greater  in  1875  than  in  any  preced- 

i873Urnace8  to  *n£  yea,r'  *u  1873  there  were  in  Russia  245  blast  furnaces, 
522  puddling-furnaces,  700  reheating-furnaces,  20  puddling 
and  reheating-furnaces,  840  refinery  furnaces,  472  steel  1'ur- 

iu  1870.  naces,  191  cupolas,  and  88  air-melting  furnaces.    In  1876 

the  number  of  blast-furnaces  in  Finland  was  21.    Iu  this 

district  and  iu  other  portions  of  Russia  the  furnaces  are 

small,  and  at  nearly  all  of  them  water-power  is  used.    With 

survival  ofscarcely  an  exception,  charcoal  is  used  as  fuel.    A  great 

Sd™  1V°  me     deal  of  iron  is  still  refined  in  Russia  in  Catalan  forges  and 

charcoal  faei.  blomaries,  and  by  other  primitive  methods.  The  fuel  used 
is  charcoal,  and  power  is  obtained  from  the  mountain 
streams. 

u™1 •miningdis-  The  mining  of  coal  in  Russia  is  mainly  confined  to  the 
districts  of  Donetz,  Vistula,  and  Moscow,  although  coal  is 
found  in  several  other  localities.  The  Donetz  district  is  in 
the  Donetz  Mountains  in  Southern  Russia,  and  is  one  of  the 
most  extensive  in  Europe;  it  contains  both  anthracite  and 
bituminous  coal,  much  of  it  of  good  quality.  The  Moscow 
district  is  in  Central  Russia,  and  the  Vistula  district  is  iu 

oatpnt.  Russian  Poland.    The  total  production  of  all  the  coal  fields 

of  Russia  was  437,625  metric  tons  in  1867,  and  1,709,269 
tons  in  1875.  Of  the  production  in  1875,  the  Donetz  dis- 
trict yielded  842,558  tons  5  the  Moscow  district,  387,538  tons ; 
and  the  Vistula  district,  407,935  tons.  The  methods  employed 
in  the  miningof  Russian  coal  are  not  usually  the  best  that  sci- 
ence and  economy  would  suggest,  but  that  great  progress  is 
being  made  in  its  development  is  shown  in  the  greatly  in- 
•  creased  production  from  1867  to  1875.  Incomplete  statistics 
for  1876  show  a  production  in  that  year  approximating 
2,000,000  metric  tons.  The  coal  in  the  neighborhood  of 
Moscow  is  largely  lignite,  but  of  good  quality. 

imports  of  iron     The  imports  of  iron  and  steel  and  of  machinery  into  Rus- 
and  «tee .  g-a  are  large,  indicating  that  if  there  has  been  overpro- 

duction of  these  products  in  other  countries,  there  has  cer- 
tainly been  none  in  this.  In  1875  there  were  imported, 
principally  from  Great  Britain,  57,464  metric  tons  of  pig- 
iron,  87,705  tons  of  bar-iron,  58,126  tons  of  iron  rails, 
111,554  tons  of  steel  rails,  31,031  tons  of  hoops,  sheets,  etc., 
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3,813  tons  of  plates,  and  19,638  tons  of  steel.    Since  1875,  KU6SIA- 
however,  the  iron  and  steel  industries  0f  Russia  have  been 

greatly  stimulated,  and  the  imports  of  1875  have  not  been  imports  of  iron 
maintained,  although  still  large,  owing  to  the  pressing  exi- 
gencies created  by  the  war  of  1877-'78  with  Turkey.    In 

1878  four  iron  vessels  and  forty  locomotives  were  purchased  American  iron 

vessels,    locomo- 

in  the  United  States.  This  country  has  also  supplied  large  twos,  and  agri- 
quantities  of  agricultural  implements  to  Russia,  but  Great  ments. 
Britain  has  been  an  active  competitor  in  this  field.  The 
imports  of  coal  into  Eussia  amounted  to  1,497,214  metric 
tons  iu  1870,  Great  Britain,  Germany,  and  Austria  supply- 
ing all.  ±he  Finnish  furnaces  are  partly  supplied  with  ore 
from  Sweden. 

If  the  published  statistics  of  Russian  exports  are  correct,    Exports, 
the  exports  of  iron  amounted  to  14,062  metric  tons  in  1876, 
and  to  1,145  tons  in  1877,  while  the  exports  of  steel  amounted 
to  71  tons  in  1876.    The  exports  of  coal  in  1876  amounted 
to  only  565  tons. 

SWEDEN.  wron. 

This  most  interesting  country  made  a  splendid  display  at 
Paris  of  its  iron  and  steel  resources,  as  it  has  done  at  all  re- 
cent international  exhibitions.    No  better  iron  is  made  in  the  AUN°obett^r1.ir0n 

than  Swodisn. 

world  than  is  made  by  Sweden,  with  native  ores  and  char- 
coal fuel;  and,  having  to  rely  mainly  upon  other  countries 
to  consume  what  she  produces,  she  would  have  been  faithless 
to  ber  own  interests  if  she  had  not  exhibited  samples  of  this 
iron  upon  every  suitable  occasion.    But  she  has  not  been 
satisfied  merely  to  exhibit  these  samples ;  she  has  arranged  hiv,^uable    ex" 
them  with  the  utmost  taste  and  care,  giving  them  a  really 
artistic  embellishment,  which  has  not,  however,  imparted  to 
them  a  gaudy  and  offensive  prominence ;  and,  to  still  further 
heighten  the  effect  and  add  to  the  value  of  their  display,  she 
has  distanced  all  her  rivals  in  the  enterprise  and  tact  she 
has  shown  in  printing  and  circulating,  in  many  languages,  cJ^^natloncir" 
exhaustive  descriptions  of  her  metallurgical  resources,  of  the 
methods  employed  in  their  utilization,  of  the  capacity  of  her 
manufacturing  establishments,  and  of  the  character  of  their 
products.    No  American  who  visited  the  Philadelphia  Ex-  hi^etntcIlllial  ex" 
hibition  can  forget  the  Swedish  iron  and  steel  exhibit  or  the 
great  work  of  Professor  Akerman,  which  was  freely  dis-  Prof.  Akemmn, 
tributed,  "  On  the  State  of  the  Iron  Industry  in  Sweden." 
At  Paris  similar  taste  and  similar  enterprise  were  displayed. 
The  Swedish  iron  and  steel  exhibit  was,  in  every  respect, 
magnificent.    The  display  of  Swedish  machinery  and  tools   Machines. 
and  cutlery  was  also  very  creditable,  but  it  was  not  large. 
The  machinery  display  was  not  so  large  as  that  of  Belgium, 
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bwkpbx.       which  is  a  much  smaller  country  and  lacks  Sweden's  metal- 
lurgical resources.* 

exhRStJ"*  ,teo1  Ir(m  and  8teel  exhiMts. 

The  Swedish  iron  and  steel  exhibit  comprised  all  the  raw 
materials  and  finished  products  the  country  produces. 
pnny,toorea,  ht>n      ^e  well-known  Motala  Company  was  the  principal  ex- 
in?u  and  rteei  0^ibitor.    There  were  many  specimens  of  the  rich  magnetic, 

specular,  hematite,  and  other  ores  of  the  country ;  specimens 
of  pig-iron,  speigeleisen,  bar-iron,  rods,  wire,  billets,  and 
nails;  Bessemer,  crucible,  and  Siemens-Martin  steel;  steel 
and  iron  plates ;  wrought-iron  car  wheels^  etc.  Some  of  the 
specimens  were  twisted,  bent,  and  fractured  to  show  their 
sxredishijon  quality.    The  Swedish  Iron  Board  showed  Bessemer  and 

Board.      Plates,  ^  u 

opines,  aud  mo-  Siemens -Martin  plates  and  also  iron  plates,  all  of  which  had 
been  subjected  to  comparative  tests  which  established  the 
superiority  of  those  made  of  steel.    In  machinery  there  were 
various  wood  working  machines  of  ordinary  excellence ;  a 
Bessemer  steel  marine  boiler ;  a  couple  of  vertical  engines, 
and  a  few  other  good  engines, 
der  &  sawSiia,'     J-  &  J-  C.  Bolinder,  of  Stockholm,  exhibited  saw-mill  ma- 
te's, *tove8,etc.  chinery,  circular  saws,  and  a  large  collection  of  stoves  and 
furnaces.    The  display  of  agricultural  implements  and  ma 
chinery  was  neither  large  nor  noteworthy ;  but  a  better  dis- 
play could  not,  perhaps,  have  been  justly  expected,  as  Swe- 
den is  not  greatly  favored  in  its  agricultural  capabilities. 
The  articles  exhibited  were  not,  as  a  rule,  light  and  graceful 
and  "handy,"  like  their  American  rivals. 
In  tools  generally  Sweden  showed  to  better  advantage, 
cutlery.         and  in  knives,  razors,  scissors,  and  other  cutlery  there  was 
a  small  but  creditable  display. 

Of  railway  appliances  the  display  was  small,  and  not  spe- 
cially remarkable. 
swedu^SSnD;  °f     ^  *8  a  ^a*r  criticism  of  the  entire  Swedish  exhibit  of  iron 

and  steel  to  say  that  the  quality  of  the  articles  shown  was 
not  excelled  in  the  Exposition,  and  that  in  extent  and  vari- 
ety they  were  excelled  only  by  Great  Britain,  France,  and 
Belgium ;  and  it  is  also  a  fair  criticism  of  the  machinery, 
tools,  and  other  iron  and  steel  articles  exhibited  to  say  that 
they  indicated  that  Sweden  has  not  made  the  same  progress 
and  of  Swedish  ju  the  reproductive  arts  associated  with  the  iron  and  steel 

manufactures.  r 

manufacture  that  has  been  made  by  Great  Britain,  the  United 
States,  France,  Germany,  Belgium,  and  Austria.  A  stran- 
ger cannot  well  understand  why  a  people  so  intelligent  and 
skillful  as  the  Swedes,  and  possessed  of  their  resources, 
should  have  so  generally  limited  their  euergies  to  the  pro- 
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duction  of  Grade  or  half-manufactured  iron  and  steel  pro-      bwkpmx. 
ducts,  excellent  and  unsurpassed  as  they  are. 

Iron  and  steel  production.  iron  and  stcei 

production. 

The  principal  iron-ore  deposits  of  Sweden  are  found  in 
the  district  lying  immediately  north  of  Lakes  Wenner  and  0re  ^strict*. 
Wetter,  and  northwest  of  Stockholm.  Here  are  located  a 
majority  of  the  blast  furnaces  and  finished  iron  and  steel 
establishments  of  Sweden.  The  ores  found  in  this  district 
are  principally  magnetic.  Iron  ore  is,  however,  found  in  Magnetic  ores, 
almost  all  parts  of  the  kingdom,  and  in  Lapland  there  are 
immense  deposits  of  magnetic  ore  which  have  remained 
practically  undeveloped  because  there  has  been  no  great 
scarcity  of  good  ore  elsewhere  in  Sweden.  The  rock  or 
mountain  ores  of  Sweden  are  almost  free  from  phosphorus,  Mountain  oroa 
and  m»ny  of  them  are  rich  in  manganese.  They  are  there- 
lore  well  adapted  to  the  production  of  Bessemer  steel,  in 
the  manufacture  of  which  Sweden  was  the  first  country  in 
the  world  to  win  complete  success,  but  in  which  she  has  not 
recently  borne  a  prominent  part.  The  pig-iron  intended  to 
be  converted  into  Bessemer  steel  is  produced  in  charcoal 
furnaces,  and  from  them  is  run  direct,  without  exception, 
into  the  converters,  which  are  of  from  2  to  4  tons  capacity. 
The  ore  and  the  fuel  both  being  of  the  best  quality,  the 
steel  produced  is  in  every  respect  superior.  I  am  reminded  g^TStSei  Be*" 
by  Professor  Akerman  that  at  the  Paris  Exposition  of  1867 
Sweden  exhibited  the  finest  razors  and  similar  wares  of  Bes- 
semer steel,  and  that  in  the  manufacture  of  cutlery  in  Swe-  cutlery  of  Be*, 
den  this  metal  is  now  almost  exclusively  employed.  At  the 
Bessemer  steel  works  powerful  blowing  engines  are  used, 
and  with  one  exception  (Sandviken)  they  are  all  driven  by 
water-power.  The  early  converters  are  all  stationary,  but  a 
majority  of  the  Bessemer  works  have  movable  converters. 
Some  of  the  ores  used  in  the  production  of  Bessemer  steel 
are  so  rich  in  manganese  that  the  addition  of  spiegeleisen  ma£g!ineae0h  in 
in  the  converter  is  not  necessary.  This  is  also  prominently 
the  case  with  the  Altenberg  spathic  ores,  which  are  used  in 
the  manufacture  of  pig-iron  by  the  Neuberg  work  in  Styria, 
in  Austria,  and  from  which  the  celebrated  Neuberg  Besse-  tfoubere  Beane- 

/  .  °  raor  steel. 

mer  steel  is  obtained.  Such  spiegeleisen  and  ferro-manga- 
nese  as  are  needed  in  the  manufacture  of  Swedish  steel  are 
easily  produced. 

The  magnetic  and  specular  ores  of  Sweden,  called  mount-    Mo,mtoin  ore8- 
ain  ores,  are  appropriated  to  the  production  of  wrought  iron 
and  steel,  and  the  ores  found  in  the  lakes  and  bogs,  which 
are  chiefly  obtained  in  one  province  (Sm&land),  are  mainly 
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bwbdkx.      used  in  the  production  of  foundry  iron.    The  latter  ores  con- 
Biaatfarnacee.  tain  phosphorus.     The  blast-furnaces  of  Sweden  were  built 
about  30  feet  high  until  within  the  last  few  years ;  modern 
furnaces  are  from  40  to  55  feet  high,  and  from  7  to  10£  feet 
wide  at  the  boshes.    Pine  and  spruce  charcoal  is  almost  ex- 
Fuel.  clusively  used  as  fuel  in  the  blast  furnaces,  wood  and  brush- 

wood being  sometimes  mixed  with  it,  and  occasionally  a  little 
coke.  It  need  scarcely  be  added  that  the  Swedish  method 
of  preparing  ores  for  the  furnace  and  the  subsequent  treat- 
ment of  them  are  painstaking  in  the  extreme,  securing  great 
odsar£ith  Seel-  exce^ence  an<l  uniformity  of  product.  The  production  of  the 
lenie  and  uni-  furnaces  ranges  from  30  to  120  tons  a  week.    Almost  with- 

lormity   of   pro-  ° 

duct.  out  exception  blast  is  supplied  by  water-power.    Wrought 

KeflninghoftTths.  jpoj^  js  usually  obtained  by  refining  pig-iron  in  Lancashire 

hearths,  and  subsequently  hammering  or  rolling  the  blooms. 
Lancashire  pro-  The  Lancashire  process  was  introduced  from  England  about 

CC88. 

1830  by  GustafEkman,  a  distinguished  Swedish  iron-master. 
Franche-comta  The  Franche-Comt6  process,  which  is  a  modification  of  the 
Laucashiie  process,  is  used  at  some  of  the  smaller  works, 
Walloon    pro-  arKj  afc  8^  other  works,  in  Dannemora,  the  Walloon  pro- 
cess is  used.    Other  refining  hearths  may  yet  be  found  in 
Sweden,  but  are  not  much  used.    All  these  are  but  modifi- 
cataian  forges,  cations  of  the  ordinary  bloomary  process.    Catalan  forges, 
for  the  reduction  of  ore  directly  to  wrought  iron,  have 
been  abandoned  in  Sweden,  but  the  other  methods,  just 
mentioned,  which  have  been  generally  superseded  by  pud- 
dling furnaces  in  other  iron-making  countries,  are  still  pop- 
ular with  the  Swedes.    In  the  Lancashire,  Franche-Comte, 
and  Walloon  process  charcoal  is  the  only  fuel  that  is-  used. 
Puddling  is  done  at  only  a  few  works,  chiefly  wirh  imported 
coal,  but  air  driad  pine  wood  is  used  at  two  works,  and  at 
Motala  and  Suruhammar  regenerative  gas-furnaces  for  peat 
have  been  successfully  introduced. 
diedwSi cruSbio     German  steel  has  long  been  made  in  Sweden,  and  small 
steel.  quantities  are  still  made.    Puddled  steel  is  made  at  two 

works.  The  manufacture  of  steel  in  crucibles  by  the  Ucha- 
tius  method  is  in  operation  at  Wikmanshyttan;  crucible  cast 
steel  is  also  made  at  Osterby,  in  a  SieinensLunden  furnace, 
with  wood  as  fuel.  Since  1868  the  open -hearth  process  has 
been  in  use  at  Munkfors,  where  the  works  of  the  Uddeholni 
Company  are  located,  and  since  that  year  other  works  have 
adopted  it.  A  Pernot  furnace  has  been  erected  at  Boxholm. 
In  1876  there  were  19  Bessemer  works  in  Sweden,  but  some 
of  them  were  not  then  at  work,  and  the  producing  capacity 
of  nearly  all  of  them  was  small. 
The  primitive  methods  of  iron  manufacture  which  have 
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been  mentioned  have  become  deeply  rooted  in  the  affections      bwepbs. 
of  the  Swedish  people,  and  partly  to  this  preference,  partly  ^^j^0  *™1 
to  the  absence  of  mineral  fuel  for  the  generation  of  steam  ceeaes. 
and  for  other  purposes,  partly  to  the  absence  of  restrictive 
duties  on  foreign  iron  and  steel  and  iron  and  steel  products, 
and  partly  also  to  the  scarcity  of  capital  and  the  insufficiency 
of  railroad  and  canal  transportation,  may  be  attributed  the 
slow  progress  made  by  Sweden  in  increasing  the  production 
of  her  iron,  which  was  famous  for  its  excellence  before  a  0JJJJ$J  s***11*1* 
pound  of  iron  was  made  in  the  United  States,  and  even  be- 
fore prophecy  had  foretold  for  England  her  marvelous  career 
in  supplying  the  world's  demand  for  iron  and  steel.    These 
primitive  methods  are  so  generally  adhered  to  to-day  that,  dow^prop«M  of 
even  if  the  other  influences  named  were  essentially  modified,  tto^t&ISSy!^ 
the  production  of  iron  and  steel  in  Sweden  would  not  in- 
crease very  rapidly.    A  few  large-coke  furnaces,  supplied 
with  firebrick  hot-blast  stoves  and  powerful  blowing  engines, 
would  double  the  production  of  pig-iron,  but  they  will  not 
soon  be  built,  although  coke  might  easily  be  obtained  from 
England  or  Germany.    One  Bessemer  establishment  such  as 
we  have  in  the  United  States  would  double  the  production 
of  Bessemer  steel,  but  the  Swedes  have  no  present  use  for 
it.    Quality,  not  quantity,  is  their  motto,  and  it  is  a  good  qu?2t?J^'     not 
one:  but  they  might  have  both  if  they  would.    They  ought, 
at  least,  to  have  supplied  their  own  iron  and  steel  wants, 
which,  remarkable  as  it  may  seem,  they  have  not  done  for 
many  years. 

The  works  of  the  Motala  Company  are  the  most  important  Motau  eatab- 
in  Sweden.  They  comprise  five  distinct  establishments : 
(1)  The  works  at  Motala;  (2)  the  Motala  ship-yard  at  Nbrr- 
koping ;  (3)  the  Lindholmen  ship-yard  and  machine-shops ; 
(4)  the  Nykoping  "works ;  (5)  the  Bangbro  iron  and  steel 
works.  Plates,  bars,  tires,  gun-bands,  railway-wheels,  loco- 
motives, castings,  and  Bessemer  and  Siemens -Martin  steel 
are  among  the  products  of  the  various  works.  The  Motala 
is  a  limited  company,  with  800  shares,  the  aggregate  par 
value  of  all  of  which  is  about  $1,100,000.  In  1874  there 
were  paid  by  this  company  for  labor  and  materials  about 
$2,000,000,  exclusive  of  the  Bangbro  works.  Other  large 
works  are  those  of  the  Fagersta,  Sandviken,  Surahammar, 
and  Uddeholm  companies. 

Very  few  iron  rails  are  made  in  Sweden,  and  still  fewer   Raiie. 
steel  rails.    There  is  but  little  local  demand  for  the  latter, 
and  they  cannot  be  manufactured  so  cheaply  as  to  permit  of 
their  exportation.    The  iron  rails  used  are  chiefly  imported, 
the  Swedes  preferring  to  put  their  good  iron  into  other  forms 
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8WEDgx- and  buy  "  cheap"  British  and  Belgian  iron  rails,  upon  which 

Questionable  they  impose  no  daty.    It  may  be  safely  assumed  that  so  long 

t&rifi Dolicv 

as  this  policy  is  continued  neither  the  iron  nor  the  steel  rail 
trade  of  Sweden  will  prosper.  Before  1870  no  rails  of  any 
kind  were  made  in  Sweden.  Wrought- iron  railway-wheels, 
railroad-axles  of  steel  and  iron,  steel  tires,  nails,  wire,  and 
other  iron  and  steel  products  are  manufactured  in  small  quan- 
tities ;  but  here  again  production  and  prosperity  are  less 
than  would  exist  if  import  duties  were  higher  than  they  are. 
importation  of  In  the  manufacture  of  locomotives  and  railroad  cars  Sweden 

railway  supplier.  ,  .  ,      . 

does  not  supply  her  own  wants. 


Coal. 


Coal. 


In  the  southwestern  part  of  Sweden,  opposite  u  The  Sound," 
in  a  district  of  country  of  which  Helsingborg  is  the  princi- 
pal town,  is  found  the  only  coal  deposit  thus  far  discovered 
in  the  kingdom.  The  coal  is  of  an  inferior  quality,  and  the 
annual  product  has  never  amounted  to  100,000  metric  tons; 
it  was  92,352  tons  in  1876.  It  seems  probable  that  Sweden 
will  never  greatly  increase  this  product,  but  British  and 
German  coal  are  so  near  at  hand  that  the  absence  of  native 
coal  is  not  a  serious  drawback  to  those  industries  on  or  near 
the  sea-coast  which  require  miueral  fuel  in  the  production  of 
steam,  or  are  otherwise  best  promoted  by  its  use.    The  im- 

Briush^d0^  Ports  °f  coal  an<l  co^e  are  annually  increasing.    In  1855  they 
man  coals.         amounted  to  only  135,652  metric  tons;  in  1876  they  had 

reached  to  946,092  tons,  Great  Britain  supplying  almost  the 
entire  quantity.  Since  1876  Germany  has  made  a  deter- 
mined effort  to  supply  the  Scandinavian  countries  and  Rus- 
sia with  her  Westphalian  coal. 

, JfiSta?  8tcel  Iron  and  steel  statutes. 

ore  production.  The  production  of  iron  ores  in  Sweden  was  417,337  metric 
tons  in  1860,  of  which  395,111  tons  were  mountain  ores,  and 
22,226  tons  were  lake  and  bog  ores.  In  1874  the  production 
was  926,825  tons,  when  the  maximum  was  reached,  of  which 
only  4,300  tons  were  lake  and  bog  ores.  In  1876  the  pro- 
duction of  mountain  ores  fell  to  787,461  tons,  while  that  of 
lake  and  bog  ores  increased  to  9,000  tons.  The  exports  of 
Swedish  ores  are  mainly  to  Finland,  amounting  to  25,310 
metric  tons  in  1874,  and  in  1876  to  14,920  tons.  The  im- 
ports of  iron  ore  are  only  nominal,  amounting  in  1874  to 
only  191  metric  tons,  probably  from  Norway. 

BiMt-fhnuices.  In  1875  there  were  325  blast  furnaces  in  Sweden,  of  which 
224  were  in  blast  and  101  were  out  of  blast.  In  1876  there 
were  205  in  blast,  which  produced  344,834  metric  tons  of 
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pig-iron.    The  production  of  pig-iron  in  1860  was  179,897      BWKD3W- 
metric  tons ;  in  1870  it  was  293,253  tons ;  and  in  1873  it  was    ^e1™- 
339,685  tons.    The  production  of  castings  from  the  blast- 
furnace has  increased  since  1860,  when  it  was  5,237  metric 
tuns;  in  1376  7,788  tons  were  produced.    In  1875  there  were 
produced  17,331  tons  of  castings  in  61  foundries;  189,845    castings. 
tons  of  wrought  iron  were  produced  with  770  furnaces  and     wrou&ht-iron 
fires  in  33  works ;  and  21,385  tons  of  Bessemer,  open-hearth, 
and  other  steel  were  produced  in  33  steel  works,  of  which 
19,370  tons  were  Bessemer  steel.    The  total  production  ofProductsiniron. 
rails  in  1875  was  2,893  tons ;  of  plates  and  sheets,  9,077  tons ; 
of  wire  and  nails,  8,313  tons ;  of  tools,  1,847  tous ;  of  "  other 
hardware,"  16,110  tons. 
The  imports  of  iron  and  steel,  machinery,  tools,  and  cut-    imports  of  iron 

and   iron  manu* 

leiy  into  Sweden,  principally  from  Great  Britain,  aggregated  fact™™ : 
88,355  metric  tons  in  1875,  of  which  55,099  tons  were  rails, 
and  17,924  tons  were  pig-iron.    The  total  value  of  the  im-    vainc 
ports  was  £1,628,386,  of  which  £824,938  represented  u  ma- 
chines and  tools,"  not  including  steam-engines  and  edge- 
tools,    in  1875  the  imports  of  iron  and  steel  amounted  to 
65,893  tons,  of  which  rails  formed  just  one-half.    The  ex-    Export*: 
ports  of  iron  and  steel,  etc.,  from  Sweden  in  1875  amounted 
to  204,752  metric  tons,  of  which  106,393  tons  were  bar-iron; 
48,742  ton*  were  pig-iron ;  12,439  tons  were  blooms ;  20,049 
tons  were  hoop,  bulb,  and  "other  iron;"  and  6,273  tons 
were  "  raw  steel."    The  value  of  the  exports  was  £2,512,549.    Vlllne- 
In  1876  only  174,862  tons  were  exported.    It  is  plain  that 
Sweden  does  not  derive  the  benefits  from  her  valuable  iron 
resources  that  she  might.    She  imports  almost  half  as  much 
iron  and  steel  and  their  products  as  she  exports,  and  pays 
for  the  articles  she  imports  more  than  half  the  money  she 
receives  for  her  exports.    Greater  diversification  of  her  me-  Nced»of swecien. 
chanical  industries,  greater  persistence  in  those  for  which 
she  possesses  special  facilities,  a  wider  acceptance  of  modern 
metallurgical  methods,  an  increase  of  her  2,500  miles  of  rail- 
road to  at  least  5,000  miles,  and  a  protective  tariff  are  the 
great  needs  of  the  iron  and  steel  industries  of  Sweden. 

UNITED  STATES.  uxrnro  states. 


The  United  States  is  the  last  to  be  mentioned  of  the  eight   Se«md  in  rank 

°       of  iron  and  steel- 

countries  named  in  a  preceding  table  which  produce  more  producing  conn 
than  ninety-eight  and  a  half  per  cent,  of  all  the  iron  and 
more  than  ninety-nine  per  cent,  of  all  the  steel  made  in  the 
world;  but  it  is  the  second  in  rank  among  these  countries. 
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vKiTED  status.  Absence  of  exhibits  at  Paris. 

piay^1^^-     As  nas  been  already  stated,  the  whole  display  made  by 
ductse8  aDd  pr°" tne  United  States  at  Paris  was  inadequate  and  not  fairly 

representative  of  the  industrial  resources  and  progress  of 
our  country.    This  remark  is  especially  applicable  to  the 
display  of  iron  and  steel  and  their  products.    The  great 
rolling-mills  and  steel  works  of  the  country  literally  made 
no  sign  of  their  capabilities,  and  our  equally  great  blast-fur- 
naces and  machine  shops  were  scarcely  represented,  and  our 
cutlery  and  tool  manufactories  but  partially.     It  is  not 
merely  a  familiar  rhetorical  pleasantry  to  say  that  the  pro- 
ducts of  a.11  these  establishments  were  conspicuous  by  their 
absence,  for  their  presence  in  force  had  beeu  expected,  and 
The  promiDo  of  with  reason.    The  Philadelphia  Exhibition  had  taught  the 
not  reiaTzod11^  world  that  the  United  States  had  developed  unsurpassed 
Pari*.  enterprise^  and  skill,  and  resources  in  the  production  of  all 

kinds  of  iron  and  steel,  and  machinery,  cutlery,  and  tools, 

and  surely  it  was  not  to  have  been  expected  that  the  mauu- 

facturer8  of  these  products  would  so  generally  ignore  another 

world's  fair  two  years  later.    To  be  more  specific,  it  may  be 

The   product*  frankly  stated  that  absolutely  nothing  was  exhibited  by  the 

worksULid  "iron-  various  steel  works  of  the  country,  nor  by  the  rail,  bar,  plate, 

!SS8  not  exhib  sheet,  hoop,  and  wire  mills.    Not  a  rail,  nor  a  bar  of  iron, 

nor  au  ingot  of  steel  of  American  manufacture  was  on  exhi- 
bition, and  only  a  few  kegs  of  cut  nails.    The  large  loco- 
ono     looomo-  motive  works  of  the  United  States  were  represented  by  one 
engine0110     r°  locomotive ;  the  manufacturers  of  steam  fire-engines  sent 

only  one  engine;  the  manufacturers  of  machine  tools  sent 
almost  nothing;  there  was  but  one  exhibit  of  pig-iron  and 
but  two  or  three  exhibits  of  iron  ores ;  no  American  railway 
freight  car  was  on  exhibition ;  there  was  but  one  exhibit  of 
Few  orea,  coal,  American  anthracite  coal,  and  none  whatever  of  our  un- 
equaled  Connellsville  coke.  Of  bituminous  or  semi-bitu- 
minous coal  from  the  great  coal  basins  of  the  country,  West 
and  ate™.         Virginia  made  the  only  display.    We  sent  but  few  stoves, 

although  we  make  the  neatest,  cheapest,  and  best  stoves  in 
the  world.    An  unpleasant  subject  may  be  dismissed  with 

nif^of decTnin1  ^ue  8ummarv  statement  that  a  great  opportunity  to  deepen 
the    impression  the  good  impression  made  at  Philadelphia  by  our  iron  and 

made  by  tho  On-  °  r 

tenniai   Exhibi-  steel  manufacturers,  and  by  our  manufacturers  of  heavy 

machinery,  and  of  cutlery  and  tools,  and  to  reap  the  fruits 
of  that  impression,  was  almost  wholly  lost  at  Paris — lost 
because  our  own  government  delayed  too  long  the  accept- 
ance of  the  invitation  by  the  French  Government  to  partici- 
pate in  the  Exposition,  and  because  when  the  iuvitation 
was  accepted  sufficient  money  was  not  appropriated  to 
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enable  manufacturers  to  make  a  proper  display  of  their  ™nro  btatm. 

products. 

Iron  and  steel  exhibits. 

The  Barnum  Richardson  Company,  of  Lime  Bock,  Conn.,  ^JJJJlgJJ,  Rlch* 
made  a  very  fine  exhibit  of  Salisbury  iron  ores,  charcoal 
pig-iron,  and  chilled  car  wheels.    Samples  of  the  pig-iron 
and  some  of  the  car  wheels  were  broken  to  show  their  qual- 
ity.   Some  of  the  Salisbury  wheels  of  exceptional  excel- 
lence have  made  the  following  mileage  record  on  the  Lake  ofMilea^iS^rv 
Shore  and  Michigan  Southern  Railroad:  4  wheels  averaged  *t"»u. 
185,010  miles;  2  averaged 220,528  miles;  2  others  averaged 
198,967  miles;  3  averaged  189,397  miles;  6  averaged  175,203 
miles;  and  4  averaged  168,979  miles. 

The  Lobdell  Car  Wheel  Company,  of  Wilmington,  Del.,  J^*1^^1  Car 
also  made  a  very  creditable  display  of  chilled  car  wheels, 
and  of  chilled-iron  rolls  for  calendering  paper  and  for  other 
manufacturing  purposes.  The  company  also  submitted 
printed  statements  showing  the  amount  of  service  per- 
formed by  some  of  the  wheels  of  its  manufacture.  One 
wheel  had  been  twenty-five  years  in  service  on  the  New 
York  and  Erie  Railroad,  and  is  supposed  to  have  run  a  mill- 
ion miles;  other  wheels  had  been  in  use  on  the  Philadelphia, 
Wilmington,  and  Baltimore  Railroad  over  twenty  years,  but 
their  mileage  is  not  known.  From  50,000  to  80,000  miles  is  ^JJJJja6  of 
a  common  record  for  the  Salisbury  and  Lobdell  car  wheels 
to  make. 

The  paper-making  rolls  exhibited  by  the  Lobdell  Company    Calender  roils 
attracted  great  attention;  they  were  smooth  and  perfectly 
true,  and  the  chill  was  of  a  depth  with  which  European 
founders  are  unfamiliar.    They  were  polished  like  silver. 

Whitney  &  Sons,  of  Philadelphia,  exhibited  chilled  car  Whitney  &Som. 
wheels  of  their  make  which  suffered  nothing  by  comparison 
with  the  exhibits  of  the  other  manufacturers  mentioned. 
Some  of  the  wheels  were  broken  to  show  the  quality  of  the 
iron  and  the  depth  of  the  chill.  A  wheel  was  exhibited  by  car-wiieou. 
this  firm  which  had  traveled  120,000  miles  under  the  tank 
of  a  locomotive,  and  was  fit  for  further  service.  Chilled  car 
wheels  are  not  a  novelty  in  Europe,  but  they  are  not  gen- 
erally in  use,  except  perhaps  in  Austria,  and  it  was  gratify- 
ing to  see  three  of  our  leading  car- wheel  manufacturers  so 
mindful  of  the  opportunity  presented  to  them  at  Paris  to 
add  to  the  popularity  of  American  wheels.  Our  exports  of 
these  wheels  m«y  be  largely  increased  with  a  little  effort. 

Samples  of  iron  and  steel  produced  by  the  direct  process  ^f  ci!M  dupS088 
of  0.  M.  DuPuy,  of  Philadelphia,  were  exhibited  by  Philip 
8.  Justice,  of  the  same  city.    Mr.  DuPuy  has  since  been 
5  p  b vol  3 
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united  states,  called  to  Europe  to  explain  his  process.    Morris,  Wheeler, 
ot^&co  Wheel"  &  Co.,  of  Philadelphia,  exhibited  samples  of  their  cut  nails ; 
Hocrocs  &and  Hoopes  &  Townsend,  of  the  same  city,  exhibited  com- 
plete and  handsome  samples  of  their  nuts,  bolts,  screws, 
rivets,  and  washers.    The  nuts  manufactured  by  this  fii-in 
are  made  by  machinery  and  punched  cold,  and  are  perfect 
in  every  respect. 
Machine-made  horseshoe  nails,  bright  and  well  propor 
Globe  Nan  Co.  tioned,  were  exhibited  by  the  Globe  Nail  Company,   of 

Boston. 
Aikcn&Dnim-     Aiken  &  Drummond,  of  Louisville,  Ky.,  exhibited  an  in- 
mond.  genious  machine  for  making  molds  for  all  kinds  of  fine  and 

other  metal  castings. 
Fairbanks  and     Scales  for  mines,  foundries,  furnaces,  rolling-mills,  rail 

Ho  wo's  scales.  •■  i*u  i  •■!  *j_    j  i       .lt       -n    • 

roads,  and  miscellaneous  uses  were  exhibited  bj-  the  Fair- 
banks and  the  Howe  Scale  Companies,  of  Vermont,  and 
formed  the  finest  display  of  the  kind  at  the  Exposition. 

The  American  display  of  machinery  and  machine  tools 

was  not  large,  as  has  already  been  stated.    Very  heavy 

mining,  excavating,  lifting,  and  manufacturing  machinery 

was  wholly  wanting,  but  the  model  of  a  machine  for  mining 

Lechner  coal-  Coal  was  exhibited  by  the  Lechner  Mining  Machine  Com- 

mining  machrae.  u  ° 

pany,  of  Columbus,  Ohio.     No  machinery  whatever  for 
making  iron  or  steel  was  exhibited. 
Of  cotton,  woolen,  and  silk  manufacturing  machinery  the 
Looms  of  Tnt  only  exhibits  were  the  Jacquard  loom  of  Tilt  &  Son,  of 

&  Son  and  J.V.         v  n  ' 

d.  Reed.  Paterson,  N.  J.,  and  a  circular  loom  for  weaving  multiply 

fabrics,  exhibited  by  J.  V.  D.  Reed,  of  New  York. 

There  were  seven*!  steam-engines,  of  various  forms  of  con- 
struction, on  exhibition,  and,  as  already  stated,  one  locomo- 

nndi^taCl&m*tive — the  last  exhibited  by  the  Philadelphia  and  Reading 
road  Company.    Railroad  Company,  which  also  exhibited  the  only  sample  of 

American  anthracite  coal  I  observed  at  the  Exposition. 

An  engine  of  the  Corliss  type,  with  improved  valves  and 

valvular  arrangement,  was  exhibited  in  motion  by  Jerome 

Jerome  whee-  Wheelock,  of  Worcester,  Mass.,  and  attracted  much  atten- 

lock;     steam-en-    . 

gine.  tion  from  experts. 

A  sample  of  bituminous  coal  from  the  Indian  Territory 
Pacific  coal     an<*  °^er  small  samples  of  the  same  kind  of  coal  from  the 
Pacific  coast  were  exhibited. 

Among  the  machine  tools  exhibited  was  the  Blake  stone 

and  ore  crusher,  and  a  very  fine  collection  of  the  machines 

BroTO&sh*rpo.Gf  tlie  Brown  &  Sharpe  Manufacturing  Company,  of  Prov- 

wiss&wniiams.  .de         R    j      Bliga  &  William8  of  Ncw  York,  and  the 

Saint    Louis  ' 

stamping   Com- Saint  Louis  Stamping  Company  also  made  noticeable  dis- 

pany. 
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plays  of  their  stainping-machines,  and  the  former  Arm  ex-  pylTKD  STATgs- 
hibited  other  metal- working  machines. 

In  the  class  of  railroad  apparatus  there  were  exhibited, 
in  addition  to  the  articles  already  mentioned,  samples  of 
car  springs,  by  the  National  Car  Spring  Company,  of  New    National  Car- 
York ;  a  street  railway  car,  by  J.  G.  Brill,  of  Philadelphia ; w j^g.  BnTi!"1111" 
three  cars  of  the  same  description,  by  the  John  Stephenson    John  sttphon- 

ar  7     *  *  80n  Company. 

Company,  of  New  York ;  one  model  of  a  sleeping-car  and 
one  fall-sized  sleeping-car,  by  the  Pullman  Palace  Car  Com-  c*uc™nana?ace 
pany,  of  Chicago ;  and  automatic  air-brakes,  by  the  West-    westmghouae. 
inghouse  Air  Brake  Company,  of  Pittsburgh. 

The  Collins  Company,  of  Hartford,  Conn.,  and  the  Doug-    coin™  Co. 
las  Axe  Manufacturing  Company,  of  Boston,  exhibited  axes,  company* 
hatchets,  and  other  edge-tools,  which  justly  received  much 
attention,  and  were  in  the  highest  degree  creditable  to  our 
country. 

Several  firms  exhibited  carpenters'  tools,  and  other  firms 
exhibited  garden  tools  and  agricultural  implements,  such  as 
rakes,  hoes,  shovels,  forks,  etc.  Oliver  Ames  &  Sons,  of  Oliver  Ames  & 
North  Easton,  Mass.,  made  a  fine  display  of  shovels  and 
spades.  The  excellence  of  American  rakes,  hoes,  forks,  Agricultural 
shovels,  etc.,  is  everywhere  recognized  in  Europe,  where 
many  of  them  are  in  use. 

Files  and  rasps  were  exhibited  by  McCaffrey  &  Brother,  McCaffrey  & 
of  Philadelphia;  and  the  Bussell  &  Erwin  Manufacturing  Rnsseii  &  Er- 
Company,  of  New  Britain,  Conn.,  showed  a  full  collection  wln 
of  its  celebrated  specialties.  Tacks  and  nails  were  exhib- 
ited by  A.  Field  &.Sons,  of  Taunton,  Mass.;  and  pumps,  a.  Field  &  Sons. 
hydrants,  hydraulic  rams,  etc.,  by  W.  &  B.  Douglas,  ofw.&B.Doujzias. 
Middletown,  Conn. 

The  only  display  of  American  sawtfwas  made  by  Henry  Disston&son*. 
Disston  &  Sons,  of  Philadelphia,  and  it  not  only  elicited 
the  hearty  praise  of  all  who  saw  it,  but  it  was  generally 
recognized  as  the  best  exhibit  of  the  kind  at  the  Exposition. 

J.  A.  Fay  &  Co.,  of  Cincinnati,  Trump  Brothers,  of  Wil-    J.  A.Fav&co. 

17     ,  ;  _  '  1  '  Trump  Bros. 

mragton,  Del.,  and  others,  exhibited   wood-working  ma- 
chinery. 
Machines  for  making  boots  and  shoes,  for  crimping  leather,    Boot .  making 

i  -  .  ,.,.,,,  .,,  «w»rt  leather  nm- 

and  for  sewing  were  exhibited,  and  served  to  illustrate  not  cMnery. 
only  the  inventive  genius  of  the  American  people  but  the 
extensive  use  which  their  general  adoption  of  labor-saving  • 
machinery  has  created  for  iron  and  steel  in  the  United 
States. 

The  display  at  Paris  of  American  agricultural  machines      Agricultural 
—mowers,  reapers,  threshers,  binders,  etc. — was  in  all  re- mac 
spects  creditable.    It  is  not  my  province  to  enter  into  par- 


68  UNIVERSAL   EXPOSITION   AT   PARIS,  lb78. 

united  statks.  ticulars  concerning  it,  or  concerning:  the  triumphs  of  Amcr- 
ican  agricultural  machines  at  the  competitive  trials  which 
took  place  in  France  during  the  summer;  but  I  could  not 
pass  without  notice  such  a  magnificent  collection  of  labor- 
saving  inventions,  to  the  neatness,  completeness,  lightness, 
and  success  of  which  American  iron  and  steel  have  so 
greatly  contributed, 
commenu    of     Imperfect  and  unsatisfying  as  was  the  American  mechan- 

"  Time* "      on  ical  display  at  Paris,  it  nevertheless  was  sufficiently  meri- 

American       roa- 

ohinery.  torious  to  elicit  from  that  great  exponent  of  European  and 

especially  English  public  opinion,  the  London  "  Times,"  the 
highest  measure  of  praise.  Whole  columns  were  devoted 
by  it  last  summer  to  eulogizing  American  mechanical  genius 
and  its  productions.  It  may  not  be  inappropriate  that  I 
should  close  my  reference  to  the  American  display  at  Paris  by 
"Times"  of  quoting  from  the  "  Times ,?  of  August  22, 1878,  the  following 
bnet  paragraphs: 

Stow    flexiblo     "  Finest  type  of  the  Yankee  contrivance  is  the  Stow 'flexible' shaft 
shaft.  £or  transferring  power  round  corners  and  to  out-of-the-way  places.     One 

sees  the  operator  holding  what  seems  at  first  sight  to  be  a  small  garden 
hose,  but  furnished  with  an  auger  at  its  extremity,  with  which  he 
thrusts  and  bores  in  every  direction — over  his  head,  under  his  feet,  to 
the  right,  to  the  left — it  upsets  all  one's  ideas  of  rigidity.  Pharaoh 
could  not  have  beeu  more  surprised  at  seeing  Moses's  rod  turn  to  a  ser- 
pent than  we  were  to  see  this  rope-like  affair  eating  into  the  planks  set 
on  all  sides,  for  it  to  work  on.  It  is  as  good  as  a  piece  of  legerdemain. 
It  is  really  a  'flexible  shaft' — a  cable  of  Bteel  wires  wound  coat  over 
coat,  each  successive  coating  in  the  reverse  direction  from  the  preced- 
ing, until  the  strength  required  is  attained,  and  in  which  longitudinal 
flexibility  is  combined  with  circumferential  rigidity, 
plough  and  Wil-  "Close  by  it  stands  Clough  &  Williamson's  'wire  cork-screw  ma- 
acre^maWne.    chine,'  which  catches  a  straight  piece  of  steel  wire  and  throws  it  out  a 

cork-screw  of  such  temper  that  it  may  be  driven  through  an  inch  deal 

plank  and  not  yield  a  hair's  breath.    The  deftest  waiter  will  take  as 

long  to  pull  a  cork  as  this  machine  to  make  half  a  dozen  cork-screws  of 

an  exceptionally  good  quality. 

Screw-catting     "  Here  is  a  screw-cutting  machine,  which  takes  a  rod  of  iron,  steel,  or 

machine.  brass,  and  by  an  automatic  series  of  operations  drops  screws  at  the 

other  end  of  the  machine.    One  tool  cuts  the  point  of  the  rod  down  to 

the  dimensions  of  the  screw,  another  cuts  it  off,  having  the  head  the 

full  size  of  the  rod,  another  takes  it  from  the  last  and  passes  it  on  to 

have  the  thread  cut,  a  cutter  passes  by  and  leaves  it  slotted,  another 

with  four  iron  fingers  takes  it  and  transfers  it  to  a  fifth  cutter,  where 

the  head  is  finished,  when  still  another  tool  comes  to  push  it  into  the  pan 

placed  to  receive  it.    No  intervention  is  needed  until  another  rod  is 

wanted. 

Shoe-making     ' 'A  set  of  shoe-making  apparatus  in  another  inclosuro  takes  the  leather 

machines.  [n  the  hide  and  turns  out,  with  slight  manual  application,  a  pair  of 

shoes,  sewed,  pegged,  or  screwed,  in  about  15  minutes." 
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Iron  and  steel  industries.  uyiTKD  CTATB»- 

The  manofacture  of  iron  in  the  colonies  which  now  form 
the  Atlantic  portion  of  the  United  States  commenced  imme- 
diately after  their  first  settlement  by  the  English  about  the 
beginning  of  the  seventeenth  century.  At  first  bog  ores  were 
used,  and,  although  other  and  more  valuable  ores  were  soon 
afterwards  discovered  and  used,  it  is  worthy  of  remark  that 
the  use  of  bog  ores  continued  in  New  England  down  almost 
tothemiddleof  the  present  century.  The  firstiron  enterprise 
in  the  colonies  was  undertaken  on  Falling  Creek,  in  Vir-  Forge*  in  vir. 
ginia,  in  1619,  but  it  ended  disastrously  in  1622,  the  Indians 
destroying  the  works,  which  were  most  probably  forges.  This 
enterprise  was  not  revived.  In  1643  a  blast  furnace  was  suc- 
cessfully established  at  Lynn,  in  Massachusetts,  and  in  1651    Lynn. 


a  forge  was  added  at  the  same  place.    Soon  afterwards  other  °  U80tt8' 1643" 

iron  enterprises  were  established  in  Massachusetts,  Rhode 

Island,  and  Connecticut.    About  1734  the  development  of 

the  celebrated  Salisbury  iron-ore  district  of  Connecticut  was    Salisbury  <u» 

commenced  by  Thomas  Lamb,  who  erected  a  forge  at  Lime trict' Conn"' 1743, 

Rock.    Soon  after  1664  iron  was  made  at  Shrewsbury,  in      Shrewsbury, 

New  Jersey,  by  Henry  Leonard,  and  in  1682  it  is  recorded 

that  a  forge  and  blast  furnace  were  in  existence  at  this  place. 

Experiments  in  the  manufacture  of  iron  in  Pennsylvania 

date  from  1692,  but  iron  was  not  successfully  made  until 

1717,  when  Thomas  Butter  built  a  forge  on  the  Manatawny 

Creek,  near  Pottstown.    Other  iron  enterprises  in  Pennsyl-  Pottatown,  Pa.. 

vania  soon  followed.    About  1715  the  manufacture  of  iron 

was  revived  in  Virginia  at  Fredericksburg  and  commenced  Fredorfcksbarg, 

in  Maryland  at  Principio,  in  Cecil  County.    The  Carolinas   *" 

made  iron  about  the  same  time.    Iron  was  made  in  New  York 

about  1740,  on  Ancram  Creek,  in  Columbia  County.    No  iron    Ancmm  creek, 

NY    1740. 

▼as  made  in  Georgia  until  the  present  century. 

Early  in  the  eighteenth  century  the  exportation  of  iron  from    Exportation  to 
the  colonies  to  England  commenced,  the  scarcity  of  timber  for  n{?  an< ' 
charcoal  preventing  that  country  from  making  a  large  quan- 
tity of  pig-iron.    Small  quantities  of  bar-iron  were  shipped 
in  1717  and  1718,  and  were  followed  by  other  shipments  down    nn. 
to  the  Revolution.    In  1728  and  1729  the  colonies  exported    1728 
1,1^6  English  tons  of  pig-iron  to  England;  and  annually 
thereafter  down  to  the  Revolution  pig-iron  was  regularly  ex- 
ported to  England  and  Scotland.    The  shipments  of  bar-iron 
and  pig-iron  never  reached  large  proportions,  aggregating 
only  about  50,000  tons  of  bar-iron  and  150,000  tons  of  pig- 
iron  from  their  commencement  to  the  Revolution.    The  iron 
industry  in  the  colonies  was,  however,  so  fully  established 
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uymtp  sTATto.  tuat  it  supplied  the  homo  markets,  which  was  a  more  im- 
portant matter  than  the  building  up  of  a  great  export  trade. 
When  the    war   for  independence   came,  success    would 
have  been  impossible  if  the  colonists  had  not  been  able  to 
Homemade  supply  themselves  with  home-made  iron  for  all  warlike  pur- 

iron  in  the  War 

of  Independence,  poses. 

When  the  war  for  independence  was  over,  the  American 

iron  industry  took  a  fresh  start  in  many  of  the  States,  en 

pecially  in  Pennsylvania,  and  many  furnaces  and  forges  were 

built,  charcoal  being  the  only  fuel  used.    But  the  general 

ueeof  cokeand  use  of  coke  in  the  blast  furnaces  of  England  and  the  intro- 

chm™y  in  induction  in  the  same  country  of  puddling  furnaces   and 

laBd'  grooved  rolls,  and  the  application  of  steam  to  rolling  mills 

and  blast  furnaces,  about  this  time  wrought  a  great  change 
in  the  English  iron  manufacture,  and  through  these  im- 
provements and  the  very  low  duties  levied  in  this  country 
on  all  imported  iron  England  was  enabled  to  contest  with  con- 
siderable success  the  possession  by  the  States  of  their  own 
English compe  iron  markets.  This  formidable  foreign  competition  had  the 
effect  in  time  of  greatly  retarding  the  development  of  the 
domestic  iron  industry.  Notwithstanding  the  steady  devel- 
opment of  the  country  in  other  directions,  its  iron  industry 

United    States 

firod 
810. 


rodu§?onStotS  made  but  slow  progress.    In  1810  the  total  production  of 


pig-iron  was  only  54,000  tons,  and  of  bar-iron  only  24,541 
1820.  tons.    In  1820  the  production  of  pig-iron  had  fallen  to  20,000 

1828.  tons ;  but  in  1828,  owing  to  the  passage  in  1824  of  a  high 

1832.  tariff,  it  rose  to  130,000  tons,  and  in  1832,  in  consequence  of 

the  continuance  of  the  policy  of  1824,  it  reached  200,000  tons. 
But  in  1833  a  reactionary  tariff  policy  was  adopted,  which 
1842.  continued  until  1842,  in  which  year  the  total  production  of 

pig-iron  was  but  slightly  in  excess  of  that  of  1832,  being 
i84«.  215,000  tons.    From  1842  to  1846  high  duties  again  pre- 

vailed, and  in  the  latter  year  the  production  reached  765,000 
tons.  To  this  increase  the  influence  of  mineral  fuel,  which 
had  been  recently  introduced,  in  part  contributed.  In  1846 
duties  were  again  reduced,  with  the  result  that,  notwith- 
standing the  use  of  mineral  fuel,  for  a  year  or  two  produc- 
tion remained  stationary  and  then  commenced  to  fall,  drop- 
1852.  ping  in  1852  to  500,000  tons.    From  this  time  forward  until 

1860  the  iron  industry  of  the  country  very  slowly  advanced, 
despite  the  continued  adherence  of  the  government  toapolicy 
of  low  duties.  It  was  fortuitously  aided  by  the  discovery  of 
gold  in  California  and  Australia,  which  quickened  business 
and  commercial  enterprise  throughout  the  world ;  by  the  Cri 
mean  war,  which  created  a  sudden  demand  for  British  iron 
and  advanced  its  price ;  and  by  the  rapid  growth  from  1850 
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to  I860  of  the  railway  system  of  the  United  States.    Not-  m™0  8TATIt8- 
withstanding  these  favorable  influences,  the  production  of 
pig-iron  only  increased  from  500,000  tons  in  1852  to  821,223    iron    produc- 
tons  in  1860.    Protective  duties  were  restored  in  1861,  but 
the  depressing  influences  of  the  civil  war  in  that  and  the  fol- 
lowing year  reduced  the  production  of  iron  below  that  of 
1860.    In  1863  and  1864  the  wants  of  the  government  and 
the  beneficial  influences  of  the  tariff  of  1861,  unitedly  caused    mi. 
a  production  of  1,014,282  tous  of  pig-iron  in  the  latter  year, 
from  which  there  was  a  decline  during  1865,  when  the  war 
closed.    After  1865  the  production  of  all  kinds  of  iron,  and 
of  steel  also,  rapidly  increased,  the  stimulating  effects  of  the 
tariff  of  1861  being  now  everywhere  perceptible,  but  the    Tariff  of  iaei. 
abundance  of  money  and  the  fever  for  building  railroads 
forming  yet  more  potent  influences  in  securing  this  increase. 
Iu  1872  the  production  of  pig-iron  reached  the  very  large    Product      of 
quantity  of  2,548,712  tons,  and  in  1873  even  this  product  was 
•slightly  exceeded,  2,560,962  tons  being  then  produced..    But 
from  1873,  when  the  financial  and  railroad  panic  occurred, 
until  1876  the  production  of  pig-iron  gradually  declined  to 
1,868,960  tons.    In  1877  it  increased  to  2,066,5<>3  tons,  and    1877-78. 
in  1878  the  production  was  about  2,300,000  tons.    With  the 
steadiness  in  the  currency  which  is  now  assured,  and  a  c6n- 
'tinuance  of  the  protective  policy  which  has  been  in  force 
since  1861,  the  production  of  pig-iron  and  of  all  kinds  of  iron 
and  steel  must  continue  to  increase  with  the  growth  of  the 
country  in  population  and  in  general  prosperity.    The  im- 
ports of  iron  and  steel  have  fallen  to  merely  nominal  figures    Sports    and 
within  the  past  few  years,  while  our  exports  of  these  pro- 
ducts and  of  articles  manufactured  from  them  is  slowly  in- 
creasing.   The  American  consumers  of  iron  and  steel  have 
never  been  supplied  with  these  products  at  such  low  rates  as 
are  now  charged — a  result  due  wholly  to  home  competition. 


exports. 


Distribution  of  the  iron  industry.  DistributioD  of 

the    iron    iudus- 

___  trv  * 

The  manufacture  of  iron  in  the  United  States  is  now  es- 
tablished in  twenty-nine  out  of  thirty-eight  States,  and  in  in  jo  states. 
two  Territories  and  the  District  of  Columbia.    The  manu- 
facture of  steel  is  established  in  seventeen  States.    In  each    steel  manufuc- 
of  the  years  1877  and  1878  Pennsylvania  made  just  one-half fcurein17  Stot^ 
of  the  total  production  of  pig-iron,  and  about  45  per  cent, 
of  all  the  rails  produced.    Her  production  of  all  kinds  of 
rolled  iron  in  these  two  years  was  about  40  per  cent,  of  the 
total  quantity  rolled.    In  the  manufacture  of  steel  Pennsyl-    iron  and  etcri 
vania  has  annually  for  several  years  produced  more  than  ?Jwa^°£lofPelm" 
one-half  of  the  total  product.    Ohio  is  a  large  producer  of 
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inn™  btatmb.  pig-jron,  her  annual  product  being  about  400,000  tons.   New 

Irohio,lt>duct  °f :  York  *8  *^e  next  most  important  pig-iron  producing  State. 
Now  York,      in  the  manufacture  of  iron  and  steel  rails  Illinois  is  the 
second  and  Ohio  the  third  State  in  the  Union.    The  manu- 
crucibio  steel,  facture  of  crucible  steel  in  the  United  States  is  mainly  con- 
fined to  Pittsburgh,  in  Pennsylvania,  New  Jersey  being  the 

■tee?*1*    bearth  next  mosfc  important  seat  of  this  industry.    Open-hearth 

steel  is  made  in  eight  States,  from  New  Hampshire  to  Ten- 
nessee. There  are  11  establishments  in  the  United  States 
Bessemersteci.  jbr  the  manufacture  of  Bessemer  steel — 1  in  New  York,  5 
in  Pennsylvania,  1  in  Ohio,  3  in  Illinois,  and  1  in  Missouri ; 
all  of  these,  except  the  last,  were  in  operation  in  1878. 

or™  of  Michigan  Michigan  is  the  leading  iron-ore  producing  State,  the  prod- 
uct in  1878  being  1,125,231  tons.  Fully  one-third  of  all  the 
pig-iron  produced  in  the  United  States  is  made  from  Michi- 

•nd  other  state*,  gan  ores.    New  York,  New  Jersey,  and  Missouri  have  each 

yielded  large  quantities  of  iron  ores  for  shipment  to  other 
States,  as  well  as  for  use  by  local  iron  works.  Virginia, 
Tennessee,  Georgia,  and  Alabama  have  also  furnished  ores 
for  shipment  to  other  States.  The  iron  ores  of  the  United 
States  embrace  all  the  varieties  that  are  needed  in  the 
manufacture  of  iron  or  steel,  but  it  is  proper  to  say  that  the 
manganiferous  iron  ores  of  the  country,  although  existing 
in  various  localities,  have  not  yet  been  fully  developed, 
necessitating  the  importation  of  considerable  quantities  of 
spiegeleisen  and  ferro-manganese,  for  use  in  the  Bessemer 
and  open-hearth  processes ;  also  of  Spanish  and  Mediter- 
Oeneni  distil-  ranean  iron  ores.    Of  coal  there  is  an  abundance,  and,  like 

bntkraof  cool  And  .,  ..  ..    -.    ,    .,      ,     -       «_   ..,  -   . 

ores.  the  ores,  it  is  well  distributed.    Neither  of  iron  ores  nor 

of  coal  will  the  United  States  ever  be  in  want. 

*«»  «n<i  »toei  Iron  and  steel  statistics. 

statistics. 

Production  in     The  production  of  iron  and  steel  in  the  United  States  in 
isT^of  iron  and  18?7  wftg  M  folloW8?  in  English  tons:  Pig-iron,  2,066,593 

tons;  iron  rails,  296,910  tons;  Bessemer  steel  rails,  385,865 
tons;  all-rolled  iron,  not  including  rails,  1,021,624  tons;  cru- 
cible steel,  36,098  tons;  open-hearth  steel,  22,349  tons;  pud- 
dled and  blister  steel,  10,646  tons;  Bessemer  steel  ingots, 
500,524  tons.  The  production  of  Bessemer  steel  and  of 
Bessemer  steel  rails  greatly  increased  in  1878,  the  former 
amounting  to  653,773  tons,  and  the  latter  to  491,427  tons. 
In  1867  the  production  of  Bessemer  steel  rails  was  only 
2,276  tons.  The  production  of  open-hearth  steel  increased 
in  1878  to  32,255  tons.  Included  in  the  rolled  iron  produced 
in  1877  were  4,828,918  kegs  of  cut  nails  and  spikes,  each  keg 
of  100  pounds  weight. 


IEON   AND   STEEL   EXHIBITS:    COMMISSIONER   MOREELL.         73 

The  number  of  blastfurnaces  in  the  United  States  is  now  UMTr*PBTATE8- 
700,  of  which  not  quite  300  were  in  blast  in  1877  and  1878.    BiMt-furnaces. 
These  were  generally  the  largest  and  best  furnaces,  the 
small  and  old-fashioned  furnaces  not  being  able  to  make 
iron  at  present  prices.    The  number  of  rolling  mills  in  the   Boiling  mMa. 
United  States — separate  establishments  which  have  one  or 
more  trains  of  rolls — is  340,  containing  4,463  single  puddling- 
fhrnaces,  double  furnaces  being  counted  as  two  single  ones. 
The  number  of  Bessemer  steel  works  is  11,  each  having  Bessemer  works. 
twoMSonverters,  the  capacity  of  all  the  converters  varying 
from  five  to  seven  tons  at  each  blow.    The  number  of  open- 
hearth  steel  works  is  14,  with  a  united  annual  capacity  of 
about  90,000  tons.    The  number  of  crucible  and  other  steel  woS£.er     8t*el 
works  is  46,  with  an  annual  capacity  of  about  100,000  tons. 
There  are  yet  in  operation  in  the  country  64  Catalan  forges,    Catalan  forges, 
for  the  direct  conversion  of  iron  ore  into  wrought  iron; 
these  forges  are  mainly  in  New  York  and  Tennessee,  and  in 
the  former  State  they  are  wholly  engaged  in  the  production 
of  iron  for  the  manufacture  of  steel.    Pig-iron  is  converted 
into  blooms  in  58  blomaries,  which  are  mainly  located  in   Biometries. 
Pennsylvania. 

Down  to  1835  all  the  pig-iron  manufactured  in  the  United  ^JXE?0*1  U8ed 
States  was  made  with  charcoal.    In  that  year  pig-iron  was 
successfully  made  with  coke  at  a  charcoal  furnace  in  Penn- 
sylvania, and  in  1836  coke  was  successfully  used  at  another  ooSSenced  °°hi 
charcoal  furnace  in  the  same  State.     Other  furnaces  in1836; 
Pennsylvania  commenced  to  use  coke  soon  afterwards.    In 
1837  a  furnace  was  built  in  Alleghany  Gounty,  Maryland, 
expressly  to  use  coke,  and  in  1340  two  other  furnaces  were 
built  in  the  same  county  for  the  same  purpose;  all  were  suc- 
cessful in  the  use  of  the  new  fuel.    In  1837  anthracite  coal   of  anthracite 

in  1837. 

was  successfully  experimented  with  in  charcoal  furnaces  in 
Pennsylvania  in  the  manufacture  of  pig  iron,  and  in  1838  a 
furnace  was  built  at  Mauch  Chunk,  in  Pennsylvania,  to  use 
this  fuel;  this  experiment  was  also  successful.  But  the 
most  satisfactory  experiment  with  anthracite  coal  was  made 
with  the  Pioneer  Furnace  at  Pottsville  in  1839,  soon  after   ««;««:    *■»• 

1  naoe,  1889. 

which  anthracite  furnaces  became  quite  numerous  in  Penn- 
sylvania, New  Jersey,  and  Maryland.    Bituminous  coal  in        Bituminous 
its  raw  state  was  first  used  in  a  charcoal  furnace  in  Mercer  coal  hl  1845, 
County,  Pennsylvania,  in  1845,  and  in  1846  it  was  success- 
fully used  in  the  Lowell  furnace  in  Mahoning  Gounty,  Ohio, 
which  was  built  specially  for  the  purpose.    In  1877  there 
were  produced  with  anthracite  coal  834,640  tons  of  pig-iron ; 
with  bituminous  coal,  raw  or  coked,  948,165  tons;  and  with 
charcoal,  283,788  tons. 
The  Bessemer  process  for  the  manufacture  of  steel  was 
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united  btatbb.  introduced  into  the  United  States  in  1864  and  1865,  and  the 
ite^T^T^faat  steel  rails  were  made  in  the  latter  year.  In  1865  the 
ces!emeiw4'  fur-  fir8t  Siemens  gas-furnace  was  built  in  the  United  States  at 
nace  in  1866.       Pittsburgh,  to  melt  copper,  and  in  1867  the  Siemens  furnace 

was  successfully  applied  to  the  manufacture  of  iron  and 

Siemens-Martin  steel  at  various  places.  The  Siemens-Martin  process  was 
procew*  m      .   8UCceg8fuuy  introduced  into  the  United  States  by  Cooper, 

Hewitt,  &  Co.,  in  1868,  at  their  works  at  Trenton,  N.  J. 

coal  atatietios,     Complete  statistics  of  the  production  of  coal  in  the  United 

States  have  not  been  compiled  for  a  later  year  than  1875, 

when  47,513,235  tons  were  produced,  of  which  20,654,500 

tons  were  anthracite,  26,031,726  tons  were  bituminous,  and 

827,000  tons  were  post-carboniferous.     The  production  of 

bituminous  coal  is  believed  to  have  increased  siuce  1875, 

but  that  of  anthracite  was  less  in  1878  than  in  1875. 

imports  of  1878;     The  imports  into  the  United  States  in  the  fiscal  year  ended 

Ben"'  8:eeie?Sii8,"  June30, 1878,  were  55,000  English  tons,  chiefly  spiegeleisen, 

otc  valued  at  $1,250,057 ;  30,359  tons  of  bar,  sheet,  plate,  and 

other  rolled  iron,  valued  at  $1,627,052;  no  iron  rails;  10 

tons  of  steel  rails,  valued  at  $530 ;  machinery,  valued  at 

$628,667;  steel  ingots,  bars,  etc.,  valued  at  $1,220,037;  cut 

compariao:i  of  lery,  files,  saws,  and  tools,  valued  at  $1,295,764.    To  show 

Bteei,  ana  'heir  the  favorable  change  that  has  taken  place  in  our  imports  of 

products  n  j     ;  .^^  ^^  steel,  it  may  be  stated  that  in  the  fiscal  year  1872 

there  were  imported  into  the  United  States  247,528  tons  of 
pig-iron,  valued  at  $5,122,318;  129,811  tons  of  bar,  plate, 
sheet,  band,  hoop,  and  scroll  iron,  valued  at  $6,900,521; 
421,755  tons  of  iron  rails,  valued  at  $15,778,941 ;  109,781 
tons  of  steel  rails,  valued  at  $6,277,694;  machinery,  valued 
at  $1,054,045;  steel  ingots,  bars,  etc.,  valued  at  $4,033,508; 
cutlery,  files,  saws,  and  tools,  valued  at  $3,269,143.  The 
and  exports  of  exports  of  domestic  products  from  the  United  States  in  the 
1878,  fiscal  year  1878  included  5,781  tons  of  pig-iron,  valued  at 

$140,148;  10,990  tons  of  bar,  sheet,  plate,  and  railroad  iron, 
valued  at  $482,908;  98  locomotives,  103  stationary  engines, 
and  other  machinery  and  boilers,  valued  at  $5,096,857 ;  70 
tons  of  steel  ingots,  valued  at  $15,892;  and  cutlery,  edge- 
importe  and  ex-  tools,  files,  and  saws,  valued  at  $1,005,689.  The  imports  of 
po  so  iron  ore,  ^^  ^^  ^  ^e  fi8cai  year  1878  aggregated  29,765  tons, 

valued  at  $62,787.  In  the  fiscal  year  1877  they  were  val- 
ued at  $82,947,  and  the  tonnage  was  estimated  to  have 
amounted  to  41,473£  tons.  In  1878  iron  ore  valued  at  $662 
was  exported.  In  the  fiscal  year  1878  there  were  imported 
ondooai.  578,457  tons  of  coal,  principally  from  Nova  Scotia,  Van- 

couver's Island,  and  Australia,  and  660,138  tons  were  ex- 
ported, of  which  319,477  tons  were  anthracite  and  340,661 
tons  were  bituminous. 
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COUNTRIES  WHICH  MAKE  BUT  LITTLE  IRON  AND 

STEEL. 

The  countries  which  unitedly  make  less  than  one  and  a  Coimtrieswhicu 

make   but  little 

half  per  cent,  of  the  world's  production  of  iron,  and  less  iron  and  steeL 
than  three-fourths  of  one  per  cent,  of  its  production  of  steel, 
may  be  enumerated  as  follows : 


Norway. 

Spain. 

Portugal. 

Italy. 

Switzerland. 

Greece. 

Tnrkey. 

Algeria. 

Morocco. 

Central  and  Southern  Africa. 


India. 

China. 

Japan. 

Afghanistan. 

Persia. 

Australasia. 

British  America. 

Mexico. 

The  states  of  South  America. 


Some  of  these  countries,  it  in  well  known,  will  never  pro- 
duce much  iron  or  steel,  and  the  limited  resources  which 
they  possess  for  their  manufacture  need  not  therefore  receive 
much  attention  in  this  report;  others,  however,  possess 
ample  resources,  and  the  extent  to  which  they  have  been 
developed,  or  are  likely  to  be  developed,  whether  illustrated 
at  Paris  or  not,  may  well  receive  consideration. 

NORWAY. 


NORWAY. 


Production. 


Beginning  at  the  north  of  Europe  is  the  first  of  the  coun- 
tries above  mentioned.  Its  iron  industry  dates  back  several 
centuries,  but  it  never  reached  a  position  of  commanding 
importance,  and  it  is  now  at  a  very  low  stage.  In  1870 
there  were  produced  21,155  Norwegian  tons  of  iron  ore ; 
3,975  tons  of  cast  or  pig  iron;  845  to  us  of  wrought  iron; 
and  265  tons  of  steel.  The  Norwegian  ton  is  equal  to  2,200 
English  pounds.  In  1861  the  production  was  as  follows : 
Iron  ore,  24,385  tons ;  cast  or  pig  iron,  7,575  tons ;  wrought 
iron,  3,895  tons ;  steel,  65  tons.  The  production  of  iron  ore 
appears  to  have  reached  its  maximum  in  1865,  when  49,720 
tons  were  mined.  The  exports  of  iron  ores,  principally  to  Exports  of  ores. 
England,  increased  from  335  tons  in  1861  to  15,115  tons  in 
1870.  Since  1870  the  production  and  exportation  of  iron 
ores  are  said  to  have  increased,  but  statistics  are  wanting. 
The  exports  of  Norwegian  iron  amount  to  about  2,000  tons 
annually,  and  the  imports  to  about  20,000  tons.  The  Bald- 
win Locomotive  Works,  of  Philadelphia,  have  recently  con- 
cluded a  contract  to  supply  four  locomotives  to  Norway. 

There  are  42  rolling  mills,  nail  factories,  foundries,  ma-  ih^"m1118  *nd 
chine  shops,  etc.,  in  Norway.    Iron  ore  is  not  so  abundant 
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hohvtat.      as  in  Sweden,  and  what  there  is  is  not  well  developed.    The 

iron  industry  of  Norway  is  not  so  productive  as  it  was  a 

Decadence   of  hundred  years  ago.    The  causes  of  this  decadence  may  be 

the   Iron    Indus-  "  °  * 

try.  found  in  the  climate,  the  scarcity  of  forests  of  timber  suit- 

able for  the  manufacture  of  charcoal,  the  great  demand  for 
timber  for  exportation,  the  entire  absence  of  mineral  fuel, 
and  the  poverty  of  the  people.  What  little  iron  is  made  in 
Norway  is* excellent;  it  is  all  made  with  charcoal.  Steel  is 
made  at  only  one  establishment,  the  Naes  Iron  Works, 
where  blister  steel  is  first  made  by  cementation  and  then 
melted  in  crucibles.  It  is  not  improbable  that  the  iron  and 
steel  industries  of  Norway  may  some  day  take  a  fresh  start, 
but  they  can  never  form  an  important  factor  in  supplying 
the  world's  demands  for  these  products. 

^SxP^lPZ  ex*     Norway  made  at  Paris  a  small  but  fitting  display  of  her 

hibit  in  Pari*.       .  •*  ,«,  .        ,  *     -  ^ 

iron  resources  and  of  her  progress  in  the  manufacture  of 
machinery  and  tools.  The  iron  ores,  and  the  iron  itself,  of 
Norway  were  illustrated  by  several  fine  samples.  Jacob 
aaU  &  Son.  Aall  &  Son,  of  Naes,  showed  several  specimens  of  iron  ores, 
cast  and  bar  iron,  raw  and  crucible  steel,  several  cast-steel 
cannon,  and  a  collection  of  axes,  hammers,  files,  and  other 
tools.  Plows,  straw-cutters,  and  other  agricultural  imple- 
ments, none  possessing  extraordinary  qualities  except 
strength,  were  exhibited ;  also  several  small  engines.    The 

KoaernerWoikB.  Koaerner  Works  exhibited  machine-made  horse-shoes.  Vis- 
itors to  the  Philadelphia  Exhibition  in  1876  will  remember 
the  unique  and  ingenious  iron  trophy,  erected  by  the  Cath- 
catherJnohoim  crineholm  Iron  Works,  representing  an  ancient  Norwegian 

iron  wor         ghip,  full-rigged  and  equipped,  the  whole  composed  of  iron 

in  appropriate  forms.    This  ship  was  not  exhibited  at  Paris. 

BPAK.  SPAIN. 


Superior  quai-  Spain  is  very  richly  endowed  with  iron  ores  of  the  best 
ty  o  or**.  quality,  and  she  possesses  coal  with  which  she  might  smelt 
these  ores;  but  Spain  has  almost  wholly  neglected  her  op- 
portunities, and,  instead  of  being  an  exporter  of  iron  and 
steel,  she  is  an  importer  of  these  articles  and  an  exporter  of 
iron  ores,  while  her  coal  remains  practically  undeveloped. 
These  results  are  the  more  suprising  because  anterior  to  the 

Ancient  ceie-  Christian  era  Spain  was  a  manufacturer  of  iron.  The  sword 
brity'  blades  of  Toledo  were  celebrated  during  the  Middle  Ages. 

Catalan  forges  were,  so  named  hundreds  of  years  ago  from 
Catalonia,  a  province  of  Spain.  But  a  change  has  recently 
taken  place  in  public  opinion  in  Spain  in  favor  of  the 
encouragement  of  domestic  manufactures,  the  government 
giving  special  encouragement  to  the  mining  of  coal  by 
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requiring  domestic  coal  to  be  used  in  the  Spanish  navy.        BPADf- 

The  apathy  and  lack  of  capital  of  the  Spanish  people,  and 

their  need  of  a  more  extended  railroad  system,  will,  how-    imperfect  mil- 

way  system. 

ever,  tend  to  retard  the  rapid  multiplication  of  iron- works 
and  coal  mines  in  Spain.    . 

The  iron  and  steel  exhibit  made  by  Spain  at  Paris  was   Good  exhibit 
surprisingly  large  and  creditable.    Four  exhibits  were  espe- 
cially noticeable — those  of  Duro  y  Compauia  Langres  la Fel-  pafltoLaigreB1^ 
guera,  in  the  Asturias;  of  Don  Ybarra,  of  Barracaldo;  of   EJg^rbMni. 
the  Fabrica  de  Quiros;  and  of  the  Fabrica  ETacional  deM^abrk»d6Qul 
Trubia.    These  exhibits  embraced  pig-iron  and  iron  ores ;  ci^^Trubu; 
bar,  rod,  sheet,  plate,  and  shaped  iron;   iron  rails;   and 
paddled  steel.    Don  Ybarra  showed  also  samples  of  iron 
sponge  made  by  the  Ohenot  process.    Jauragui,  of  Zorroza,   Jauragui. 
showed  some  samples  of  wrought  iron  and  cemented  steel. 
The  celebrated  ores  of  Bilbao  were  well  represented.    Of  on»of  Biibo*. 
the  manufactures  of  iron  and  steel  which  were  exhibited  by 
Spain,  mention  may  be  made  of  a  few  good  castings,  of 
sabers  and  other  cutlery  and  edge-tools,  of  portable  and 
stationary  engines,  and  of  agricultural  and  other  light  ma- 
chinery, the  whole  forming  an  interesting  display.    The 
principal  iron-ore  deposits  of  Spain  lie  on  the  northern 
coast,  in  the  vicinity  of  Bilbao;  but  very  promising  mines 
have  also  been  opened  in  the  south  of  Spain,  among  which   Mmca  of  south- 
may  be  mentioned  those  of  Palomares,  in  the  Gulf  of  Vera, 
province  of  Almeria.    Most  of  the  Spanish  ores  are  admir- 
ably adapted  to  the  manufacture  of  Bessemer  steel,  and 
Great  Britain,  France,  Belgium,  Germany,  and  the  United 
States  are  importers  of  them.    The  production  of  iron  ores 
in  Spain  in  1877  was  1,162,170  metric  tons,  of  which  over    ^ 

7         '  Export*  to  tho 

1,000,000  tons  were  exported  to  Great  Britain,  France,  Ger-  principal     iron 

▼%-■.  i,i       «-r«*i™,  manufacturing 

many,  Belgium,  and  the  U  nited  States.  counties. 

Except  Catalan  forges,  which  are  still  in  use  in  many  prov-    Catalan  forgo*, 
inees,  the  manufacture  of  iron  and  steel  in  Spain  is  confined 
to  a  few  establishments,  and  these  are  chiefly  in  the  north- 
ern part  of  the  country.    The  works  of  La  Felguera  com-    l»  Feiguera. 
prise  4  blast  furnaces,  24  puddling  furnaces,  10  reheating 
furnaces,  3  steam-hammers,  39  steam-engines,  and  a  com- 
plete forge  and  rolling-mill  plant.    They  have  an  annual   Kant. 
capacity  of  20,700  tons  of  pig-iron  and  14,000  tons  of  rolled    Production, 
iron,  including  5,000  tons  of  rails ;  puddled  steel  is  made  in 
small  quantities.    The  works  of  Don  Ybarra  comprise  3  blast-    Don  Ybarra. 
furnaces  and  a  well-appointed  rolling-mill.    There  area  few 
other  blastfurnaces  and  one  or  two  small  rolling-mills.    The 
total  production  of  iron  iu  Spain  in  1877  was  about  100,000    spaninh    iron 
metric  tons,  of  which  about  40,000  tons  were  wrought  iron, p 
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gPADc.  aD(j  00,000  tons  were  pig-iron.  Pig-iron  is  made  in  part 
with  charcoal  and  in  part  with  coke.  The  Duro  Company, 
of  La  Felgnera,  has  Belgian  coke-ovens  at  Vega,  and  em- 
ploys machinery  for  washing  the  coal.  The  production  of 
steel  in  Spain  was  only  216  metric  tons  in  1873.  The  first 
blast-furnaces  in  Spain  are  said  to  have  been  erected  hear 
Marbella,  on  the  Mediterranean,  in  1828. 
imports  of  iron     The  imports  of  iron  and  steel  into  Spain  in  1875  were  as 

and  steel. 

follows :  Pig  and  scrap  iron,  19,008  metric  tons;  rails,  11,360 
tons;  plates,  sheets,  etc.,  5,904  tons;  hardware  of  iron  and 
steel,  5,483  tons.  In  1874  there  were  imported  40,251  tons 
of  bars,  hoops,  etc.,  and  3,222  tons  of  steel.  In  1877  Great 
Britain  exported  to  Spain  33,237  English  tons  of  iron  and 
steel.  Of  Spanish  iron  and  steel  exports  statistics  are 
wholly  wanting,  and  probably  there  are  no  such  shipments 
to  be  recorded. 
Coal  production.  The  production  of  coal  in  Spain  in  1876  was  706,814  me- 
tric tons,  and  the  imports,  chiefly  from  Great  Britain,  were 
774,770  tons.  The  coal  of  Spain  has  been  almost  wholly 
developed  since  1830,  when  10,524  tons  were  mined.  The 
principal  development  has  been  in  the  northern  part  of  the 
country.  No  exports  are  recorded.  The  number  of  miles 
of  railroad  in  Spain  is  about  4,000. 

pobtuoal.  PORTUGAL. 


mines 


Portugal  possesses  both  coal  and  iron  ore  in  considerable 
quantities,  and  companies  have  recently  been  formed  for 
their  development.  Two  blocks  of  iron  ore,  showing  very 
excellent  analyses,  were  exhibited  at  Paris  by  the  owners 
san  Thiago0f  the  iron  mines  at  San  Thiago.  This  company  was  estab- 
lished by  English  and  French  capitalists  in  1877,  with  a 
capital  of  $140,000,  and  its  mines  are  advantageously  situ- 
ated in  the  province  of  Alemtejo.  Small  quantities  of  iron 
are  made  by  a  few  forges  in  the  mountains  of  Portugal. 
Cona.  The  production  of  coal  in  Portugal  is  said  to  have  amounted 

to  12,387  metric  tons  in  1872,  since  which  year  there  are  no 
statistics.  In  1876  the  exports  of  iron  ore  amounted  to 
21,568  tons.  At  Paris  there  were  several  pieces  of  ma- 
chinery and  specimens  of  cutlery  exhibited  by  Portugal, 
which  showed  mechanical  skill  of  a  higher  order. 

Italy- ITALY. 

Italy  is  a  country  of  considerable  manufacturing  enterprise. 

want  of  coal  Unfortunately  there  is  scarcely  any  coal  in  her  territory,  and 

this  want  has  prevented  the  complete  development  of  her 

iron  industry.    She  has  an  abundance  of  iron  ores,  and  on  the 
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island  of  Elba  they  are  of  unsurpassed  richness.  The  iron 
ores  od  this  island  and  in  other  parts  of  Italy  were  used  long 
before  the  Christian  era.  There  are  three  principal  iron 
districts  in  Italy  additional  to  Elba — Lombardy,  Piedmont, 
and  Tuscany.  In  all  Italy  there  are  about  40  blast  fur- 
naces, many  of  which,  owing  to  the  scarcity  of  fuel,  have 
not  recently  been  in  operation.  Catalan  forges  for  smelting 
Iron  ore  and  bloomaries  for  refining  pig-iron  are  largely 
nsed  in  Italy,  their  number  being  about  200.  Charcoal  is 
the  principal  fuel  used  in  the  furnaces,  forges,  and  bloom- 
aries, the  Appenine  forests  furnishing  the  most  of  it.  There 
are  four  furnaces  in  Italy  that  were  built  to  use  British  coke, 
in  1862  works  for  the  manufacture  of  cemented  steel  were 
established  at  Naples,  and  since  that  date  Siemens  furnaces 
have  been  introduced  at  works  in  Lombardy  and  elsewhere 
'or puddling  iron  and  steel  and  for  melting  steel  in  crucibles. 
There  are  no  large  rolling-mills  in  the  kingdom.  Owing 
to  the  scarcity  of  fuel,  most  of  the  ore  mined  in  Italy  is 
exported,  the  quantity  annually  sent  out  of  the  country  ex- 
ceeding 200,000  tons.  The  annual  production  of  pig-iron 
ranges  from  20,000  to  25,000  tons,  and  that  of  wrought  iron 
is  about  50,000  tons.  The  production  of  steel  in  1876  was 
2,800  tons.  In  the  same  year  the  imports  of  iron  and  steel 
into  Italy  were  as  follows :  Pig-iron,  22,535  metric  tons ;  cast- 
ings, 5,352  tons;  rolled  iron, 93,713  tons;  iron  and  steel  rails, 
40,227  tons ;  steel,  4,853  tons.  The  exports  of  iron  and  steel 
are  only  nominal.  The  quantity  of  coal  imported  in  1876 
was  1,454,542  tons,  of  which  Great  Britain  furnished  much 
the  larger  part.  It  will  be  observed  that  Italy  is  a  large 
purchaser  of  iron,  steel,  and  coal.  Steel  rails  are  coming 
into  general  use  on  Italian  railroads,  the  length  of  which  is 
about  5,000  miles.  Throughout  the  couutry  are  many  foun- 
dries and  machine-shops,  cutlery  works,  etc.,  and  in  Naples 
is  an  establishment  which  has  produced  in  the  last  fourteen 
years  142  locomotives,  72  boilers  for  old  engines,  463  pas- 
senger cars,  2,190  freight  cars,  and  several  bridges  and  via 
duets,  foreign  iron  and  steel  being  generally  used. 

Italy  made  a  creditable  but  not  extensive  display  at  Paris 
of  machinery,  edge-tools,  files,  railway  material,  iron  ores, 
etc.,  but  none  of  her  exhibits  call  for  special  notice.  As  a 
manufacturer  of  hardware,  cutlery,  tools,  castings,  steam- 
engines,  locomotives,  and  similar  products  Italy  is  rapidly 
attaining  a  respectable  rank,  but  no  probability  exists  that 
*he  will  within  any  reasonable  limit  of  time  make  all  the 
iron  and  steel  her  people  need. 


ITALY. 


Ores  of  Elba. 


Fnrnaces,    for- 
ges, and  fueL 


Steel-  works. 


Export  of  ore. 


Production    c  f 
iron  and  steel. 


Imports  of  iron 
and  steel. 


Exports  of  Iron 
and  steel. 


Railways. 


Railway  shops. 
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SWITZERLAND. 


SWITZERLAND. 


Switzerland  is  not  noted  as  a  manufacturer  of  iron  or  steel. 
The  country  contains  three  charcoal  furnaces  and  one  coke 
furnace,  which  make  annually  about  3,500  tons  of  castings 
and  4,000  tons  of  forge  pig-iron.  The  latter  is  converted  in 
charcoal  forges  into  wrought  iron.  There  are  also  a  few 
small  rolling-mills,  which  are  supplied  with  pig-iron  from 
Abundant  of  other  countries.    Iron  ore  is  abundant  in  Switzerland,  but 

ore.  7 

Scarcity  of  coal,  coal  is  scarce.  The  Swiss  have  given  much  attention  to  the 
manufacture  of  cutlery,  tools,  and  machinery,  and  at  Paris 

chines,  and  tools,  their  display  of  these  articles  was  the  subject  of  much  favor- 
able comment.  Several  fine  steam-engines  were  exhibited, 
and  some  small  hydraulic  engines.  Several  firms  exhibited 
files  of  superior  workmanship  made  of  imported  steel,  and 
there  was  also  a  small  but  handsome  collection  of  pocket- 
knives  and  fine  cutlery.  Of  machines  and  machine  castings 
there  was  a  good  display,  and  this  also  may  be  said  of  loco- 
motives and  all  railway  appliances.  Of  the  latter  there  were 
Aarau  Works,  seven  exhibitors,  including  the  Aarau  Works,  which  exhib- 
ited a  locomotive  weighing  twenty  tons,  intended  for  heavy 
grades. 

ste3^™dfiJ5£  In  1877  Switzerland  imported  20,279  metric  tons  of  pig- 
iron  and  raw  steel ;  14,504  tons  of  bar-iron ;  11,487  tons  of 
iron  and  steel  rails  and  railway  sleepers ;  8,113  tons  of  plates ; 
and  22,000  tons  of  miscellaneous  iron  and  steel  products. 
Her  exports  of  these  commodities  are  inconsiderable.  The 
annual  imports  of  coal  average  about  half  a  million  tons. 
Switzerland  has  about  1,400  miles  of  railroad. 


ducts. 


GKXJECK. 


TUBKBY. 


GREECE. 

Greece  contains  very  rich  iron  ores  on  the  island  of  Seri- 
phos,  some  of  which  have  been  exported,  but  it  contains  no 
iron  works  that  are  now  in  use,  except  perhaps  a  few  forges. 
About  1870  an  attempt  to  smelt  these  ores  with  native  lig- 
nite resulted  in  failure.  A  collection  of  Greek  ores  was 
exhibited  at  Paris  and  some  specimens  of  Greek  machinery. 
Coal  and  lignite  are  mined  in  small  quantities  in  Greece. 
There  is  no  immediate  probability  of  any  increase  in  the 
production  of  either  iron  or  coal.  The  country  consumes 
but  little  iron. 

TURKEY. 

Turkey  produces  in  charcoal  furnaces  and  by  primitive 
methods  in  Bosnia  and  Servia,  and  in  the  Lebanon  Mount- 
ains and  elsewhere  in  her  European  and  Asiatic  territory, 
about  40,000  or  5(1,000  tons  of  iron  annually.    The  fuel  used 
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TUIIKKY. 


is  wholly  charcoal,  and  the  iron  ores  arc  of  good  quality. 

Coal  is  mined  on  the  southern  shore  of  the  Black  Sea,  and  coainnd  lignite. 

the  annual  product  is  about  150,000  tons.    Coal  and  lignite 

have  bceu  discovered  in  other  parts  of  the  empire,  but,  like 

everything  else  of  a  desirable  nature  in  that  country,  they 

await  development.     The  production  of  iron  need  not  be   Deficient trana. 

x  ^  .  portation. 

expected  to  increase  until  more  coal  is  mined  and  more  rail- 
roads are  built,  as  the  supply  of  timber  for  charcoal  is 
rapidly  being  exhausted  in  the  neighborhood  of  existing 
iron  works.  Iron  ore  is  abundant.  Some  of  the  Turkish  Abundant  oro. 
iron  is  equal  to  the  best  Swedish.  In  1877  Turkey  imported 
217,643  metric  tons  of  coal,  and  imported  from  Great  Britiau 
7,403  tons  of  iron  and  steel.  Turkey  in  Europe  contains 
about  1,000  miles  of  railroad,  Turkey  in  Asia  about  250  always, 
miles,  and  Roumania  about  800  miles. 


Good  iron. 
Imports. 


ALGERIA. 


ALGKRIA. 


Algeria  is  noted  for  its  rich  iron  ore  deposits,  which  have  Rich  orodepoaits. 
been  worked  by  French  capitalists  for  about  thirty  years. 
The  principal  mines  are  those  of  Mokta-el-Hadid,  near  the 
port  of  Bona,  and  their  product  in  1877  was  370,810  tons. 
The  company  which  owns  the  Mokta  mines  also  produced   Products  more 
in  the  same  year  121,852  tons  of  coal,  the  greater  part  of  ^  ^ 
which  was  exported.    The  Beni  Saif  iron-ore  mines,  worked 
by  the  Soumah  Company,  are  the  next  most  important  in 
Algeria,  of  which  there  are  fourteen  in  all.    From  all  the 
iron-ore  mines  of  Algeria  there  were  exported  406,026  tons 
in  1875  and  455,314  tons  in  1876.    The  exportation  of  Al- 
gerian ore  is  not  increasing,  although  there  is  no  apparent 
limit  to  the  supply  if  underground  workings  be  resorted  to. 
Pig-iron  is  made  at  one  furnace  near  Bona,  with  native  coal 
and  coke. 

Monocco. 


Good  iron  ore  is  found,  but  it  is  undeveloped. 


MOUOCCO. 


AFRICA. 


AFUICA. 


Id  Central  Africa  the  natives  havo  long  made  warlike   Central  Africa. 
and  other  implements  of  iron  by  simple  but  very  effective 
processes.    Hammers  and  chisels,  swords,  daggers,  spear-  j^1  mX*byVna' 
beads,  and  arrow-heads  are  made  of  a  quality  deserving  the tivo  p«™**»- 
highest  praise.    Their  chains  are  said  to  be  equal  to  the  best  4 
English  steel  chains. 

Southern  Africa  possesses  in  the  Transvaal  extensive  do-  tb£  Ti£Si£3!  °f 
posits  of  iron  oro  and  coal,  samples  of  which  were  exhibited 
^ Paris.    Some  progress  has  been  made  in  mining  coal,  but 
C  p  r vol  3 
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apmca.       none  in  mining  ore.    Coal  has  also  "been  found  in  Cape  Col- 
ony, in  the  Orange  Free  State,  and  in  Natal.    Madagascar 
coai  and  ore.    j8  ggjd  to  contain  both  iron  ore  and  coal. 

All  the  territorial  divisions  of  Western  Africa  are  said  to 
be  rich  in  iron  ores. 

india.  INDIA. 


Primitive  iron     India  has  made  iron  and  steel  by  primitive  methods  from 
cesses.        pro  the  earliest  ages.    Iron  ore  is  found  in  various  localities 

and  so  also  is  coal.    The  government  of  the  country,  aided 

by  British  capitalists,  is  doing  much  to  develop  both  of 

these  sources  of  wealth,  several  companies  having  been 

organized  to  mine  coal  and  manufacture  iron.     Many  of 

Development,  these  enterprises  are  now  in  operation,  and  all  of  them  are 

said  to  promise  successful  results,  but  for  many  years  to 

im   rt«  of  iron  come  India  must  remain  a  large  importer  of  both  coal  and 

•teerand  coal.  '  iron,    in  1877  Great  Britain  sent  229,421  tons  of  iron  and 

steel  and  894,174  tons  of  coal  to  British  India.    The  country 
produces  about  500,000  tons  of  coal  annually,  and  has  7,599 
Railway*.       miles  of  railroad. 

china.  CHINA. 


Abundance  of     China  has  an  abundance  of  good  iron  ores  and  equally 

good  ore  and  coal,  CT  * 

wcii  distributed,  good  coal,  both  anthracite  and  bituminous,  all  well  distrib- 
uted. The  iron  ores  have  been  but  slightly  developed,  only 
the  most  primitive  methods  for  smelting  and  refining  them 
being  in  use,  blast  furnaces  having  scarcely  an  existence. 
Goal  is  mined  on  a  scale  somewhat  extensive  for  a  country 
that  has  made  such  little  use  of  modern  mining  appliances. 
It  is  estimated  that  the  annual  production  of  coal  in  China 
output  of  coal,  is  about  3,000,000  metric  tons,  of  which  1,000,000  tons  are 
anthracite.  The  quantity  of  iron  annually  produced  cannot 
even  be  estimated,  but  it  almost  equals  the  wants  of  the 
country,  as  China  imports  but  little  iron  or  steel.  At  Paris 
Exhibits     of  there  were  exhibited  by  China  some  very  fine  samples  of 

Rood  iron.  wrought  iron,  made  from  magnetic  iron  sand,  and  apparently 

equal  to  Swedish  iron.  A  collection  of  plows,  sicldes,  shears, 
iron    impio-  and  other  tools  and  implements  showed  that  the  Chinese  are 

ments  and  tools.        .  .   .      . ,  •       i    i-  j»  •  n  •■ 

not  very  expert  m  the  manipulation  of  iron.  Some  samples 
of  coal  were  exhibited.  Apparently  but  little  progress  in 
the  development  of  either  their  iron  or  coal  resources  may 
be  expected  from  a  people  who  have  just  destroyed  the  only 
'  railroad  within  the  boundaries  of  their  extensive  empire. 
^  a  ,         *If  the  locomotive  could  be  introduced  into  every  Chinese 

Deficiency  of 

transportation,  province  the  manufacture  of  iron  would  soon  become  an  im- 
portant Chinese  industry,  and  the  mining  of  coal  would  be 
greatly  increased.    In  1875  China  imported  from  Great  Brit- 


IRON   AND    STEEL   EXHIBITS:    COMMISSIONER  MORRELL.        83 

ahi  59,332  metric  tons  of  coal  and  1,529  tons  of  coke.    Sta- CHPCA-  .  _ 

tistics  of  the  imports  of  iron  and  steel  are  wanting.  imporuof  ooai. 

JAPAN.  JAPAN. 


Japau,  as  is  well  known,  is  a  progressive  country,  and  is 
rapidly  adopting  all  the  arts  of  modern  civilization.  There 
are  at  present  66  miles  of  completed  railroad  in  Japan  and .  Railways  fin- 
142  miles  in  course  of  construction,  with  several  hundred  jected. 
additional  miles  projected.  These  railway  statistics  possess 
of  themselves  great  significance,  but  to  this  must  be  added 
the  recent  erection  of  several  modern  blast  furnaces  and  a   Modem    iron 

furnaces. 

rolling-mill,  under  the  direction  of  English  engineers.  In 
some  of  the  furnaces  charcoal  is  to  be  used,  and  in  others 
coke.    The  Japanese,  however,  still  make  use  of  primitive    Primitive  pr». 

COS8CS. 

processes  for  the  manufacture  of  iron  and  steel,  but  this  is 
not  so  much  the  result  of  conservatism  or  prejudice  as  of 
necessity.  The  ore  used  in  these  processes  is  largely  mag- 
netic iron  sand.  Other  ores  are  to  be  used  in  the  new  fur- 
naces. The  annual  production  of  iron  in  Japan  is  about  Product  in  iron. 
10,000  tons.  Coal  is  mined  in  a  primitive  fashion  on  the  Isl-  cool 
and  of  Yesso  and  on  other  islands  in  the  empire,  the  annual 
production  being  about  400,000  tons ;  it  is  mostly  bitumi- 
nous, but  some  anthracite  and  lignite  are  found.  It  may  rea- 
sonably be  presumed  that  the  production  of  coal  in  Japan 
will  increase  in  future  years,  as  the  people  are  disposed  to 
adopt  modern  methods  for  its  extraction.  A  block  of  bi- 
tuminous coal  from  Japan  was  exhibited  at  Paris,  as  were 
also  samples  of  Japanese  iron  ores  and  cutlery.  In  the  Cutlery  n»d 
manufacture  of  tools  from  native  iron  and  steel  Japanese 
mechanics  are  known  to  be  both  skillful  and  tasteful. 

CENTRAL  ASIA.  central  abia. 


Iu  Afghanistan  and  Persia  there  are  small  quantities  of 
iron  made  by  the  most  primitive  of  processes. 

AUSTRALASIA.  Australasia. 

The  grand  division  of  the  earth's  surface  known  as  Aus- 
tralasia, which  includes  Australia,  New  Zealand,  Yan  Die- 
man's  Land,  etc,  has  thus  far  produced  but  little  iron,  but 
in  the  mining  of  coal  much  progress  has  been  made  in  Now  ^^^  °s<!Sfl! 
8outh  Wales,  which  produced  1,444,271  metric  tons  in  1877,  Tr**e*. 
of  which  915,727  tons  wore  exported.  Coal  mining  in  this 
colony  dates  from  1820.  In  the  other  colonies  of  Austral- 
ia very  little  coal  is  mined.  Iron  ore  is  found  in  New 
Sonth  Wales  in  large  quantities,  and  furnaces  and  rolling-  g^JJh  wiiea.  *w 
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AusxitALAsiA.   miu8  have  been  erected.    In  the  colony  of  Victoria  there 
victoria.         are  a  number  of  large  foundries,  machine  shops,  and  roll- 
Tjsmania.       ing-mills.    In  Tasmania  a  furnace  was  erected  in  1875, 
Now  Zealand,  and  in  New  Zealand  a  furnace  has  also  been  erected.     In 
South  Australia.  South  Australia  there  is  another  furnace.     It  is  under- 
stood, however,  that  several  of  these  enterprises  have  been 
unsuccessful.    In  1877  Great  Britain  exported  to  her  Aus- 
iraportn.         tralian  colonies  215,905   English  tons  of  iron  and   steel. 
Specimens  of  the  iron  ores  and  coal  of  this  part  of  the 
British  Empire  were  exhibited  at  Paris,  including  chrome 
ores.    In  the  manufacture  of  agricultural  implements,  en- 
gines and  boilers,  and  similar  products,  Victoria  and  some 
other  colonies  have  made  great  progress.    There  are  about 
Railways.        2,700  miles  of  railroad  in  Australasia. 

buitfsii  AMEiticA,  BRITISH  AMERICA. 

coals  of.  British  America  contains  coal  at  its  eastern  extremity  in 

Nova  Scotia,  and  at  its  western  extremity  in  Vancouver's 
Island,  but  very  little  coal  has  beeu  developed  in  the  inter- 
vening territory.  For  the  manufacture  of  iron,  however, 
this  country  could  either  use  charcoal,  of  which  there  is 
abundance  of  timber  to  furnish  a  supply,  or  coal  could  eas- 
ily be  obtained  from  the  United  States.    The  total  produc- 

Nora  Scotia,    tion  of  coal  by  the  mines  of  Nova  Scotia  in  1877  was  757,49G 

Vancouver's  English  tons,  and  the  production  of  the  mines  of  Vancou- 

iBbmi.  ver's  Island  in  the  same  year  was  154,052  tons.    The  exports 

Exports.  0£  coaj  ^wm  N"0va  Scotia  to  points  outside  of  British 
America  amounted  to  130,828  tons  in  1877,  principally  to 
the  United  States ;  the  exports  from  Vancouver's  Island  in 
the  same  year  amounted  to  139,692  tons,  principally  to  the 

iinimrts.  same  country.  The  imports  of  coal  into  the  Dominion  of 
Canada  in  the  fiscal  year  ended  June  3U,  1877,  amounted  to 
979,G92  tons,  of  which  the  United  States  furnished  789,097 
tons,  Great  Britain  189,905  tons,  and  the  island  of  St.  Pierre 
30  tons.  Iron  ore  of  variable  quality  is  found  at  various 
places  in  the  Dominion,  but  few  of  the  efforts  that  hare 
been  made  to  develop  it  have  met  with  success,  the  most 

8teel  Conoa„ ,  successful  enterprise  being  the  works  of  the  Steel  Com- 
of  Canada.       *  pany  of  Canada,  which  are  located  at  Londonderry,  in  Nova 

Scotia,  and  consist  of  3  blast  furnaces,  1  rolling-mill,  ma- 
chine shops,  2  foundries,  and  an  open-hearth  steel  plant. 
The  company  owns  extensive  ore  and  coal  mines,  and  has  a 
capital  of  $2,500,000.  Its  affairs  are  very  ably  managed, 
and  every  part  of  the  works  is  constructed  and  operated 
upon  the  most  approved  modern  principles.  The  whole  es- 
tablishment is  very  complete  and  is  in  constant  operation, 
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manufacturing  pig-iron,  bar-iron,  car  wheels,  steel,  etc.,  bnt  British  amcbica. 
it  is  the  only  complete  iron-making  establishment  in  the 
Dominion.    The  movement  that  has  been  inaugurated  to 
give  to  Canada  a  protective  tariff  will  do  much  for  the  iron       Prospective 
industry  of  that  country,  and  it  need  scarcely  be  added inCa£ad£ 
that  in  the  prosperity  of  the  iron  and  other  industries  of 
Canada  this  country  will  rejoice. 
The  Dominion  of  Canada  is  reported  to  have  made  about  j^^1011011  of 


11,000  tons  of  pig-iron  in  1877.    In  the  same  year  it  ex-    Export  of  ore. 
ported  to  the  United  States  7,755  tons  of  iron  ore.    !Nb 
other  statistics  of  production  are  attainable.    Great  Britain 
enjoys  the  lion's  share  of  the  British  American  import  trade. 
In  1877  the  mother  country  sent  to  British  America  119,504   Canadian   im- 
tons  of  iron  and  steel,  which  was  a  much  less  quantity  than  stcei, 
172,079  tons,  which  were  sent  in  1875.    The  United  States 
exported  to  the  Dominion  of  Canada,  according  to  a  state- 
ment kindly  supplied  by  Hon.  J.  Johnson,  the  Canadian 
Commissioner  of  Customs,  iron  and  steel  and  manufactures  and     manufact- 
of  iron  and  steel  to  the  value  of  $5,194,909  in  the  fiscal  year  ure8, 
ended  Juno  30, 187G ;  $4,423,33G  in  the  fiscal  year  ended 
June  30, 1877;  and  $4,039,579  in  the  fiscal  year  ended  June 
30, 1878.    The  Canadian  iron  and  steel  exhibits  at  Paris 
were  neither  extensive  nor  specially  noticeable.    Canada   Ra»™y». 
has  about  5,000  miles  of  railroad. 

MEXICO.  mkxico. 


Mexico  has  iron  ore  in  abundance,  and  some  of  her  de- 
posits arc  of  remarkable  extent  and  richness,  but  her  peo- 
ple arc  not  enterprising  as  manufacturers,  nor  do  they  have 
coal  to  stimulate  them  to  engage  in  the  manufacture  of  iron. 
There  are  less  than  a  dozen  blast  furnaces  and  rolling  mills 
in  the  country,  which  produce  annually  about  7,500  tons  of  Production  of 
iron.  Mexico  has  about  COO  miles  of  railroad.  This  coun-  Railways, 
try  will  probably  not  greatly  increase  its  production  of  iron 
for  many  years  to  come. 

In  1874,  the  latest  year  for  which  complete  statistics  are 
at  baud,  Mexico  imported  all  its  coal  from  the  United  States, .  import  of  coai, 
5,600  tons;  5,474  tons  of  u wrought  and  unwrought  ironiroilt 
and  steel"  from  Great  Britain,  and  none  from  other  coun- 
tries; steam-engines,  machinery,  and  other  iron  manufact- and  iron  mnnu- 
wes,  to  the  value  of  $988,075,  from  the  United  States ;  and  filcture8' 
machinery,  hardware,  and  cutlery,  to  the  value  of  $799,345, 
from  Great  Britain. 

SOUTH  AMERICA.  south   America. 


South  America  is  not  wanting  in  either  iron  ore  or  coal. 
The  United  States  of  Colombia  have  long  had  two  small  char- 
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Chili  coal. 


Imports 
British  coal 


Peru. 
Ecuador. 

Bolivia. 

Argentine  Re 
public 

Brazil. 


aouTii  amebica.  wji  furnaces  and  a  small  rolling-mill.    Another  furnace  is 

projected.  Coal  is  found  near  the  city  of  Bogota  and  else- 
where. 

Chili  produces  annually  about  300,000  tons  of  coal,  but 
iron  is  not  made  except  in  very  small  quantities.  The  com 
of  petition  of  British  coal  greatly  interferes  with  the  prosperity 
of  the  Chilian  coal  mines.  In  the  past  five  years  Chili  has 
imported  coal  of  the  value  of  $4,000,000,  of  which  Great 
Britain  supplied  98  per  cent. 

Peru  has  both  coal  and  iron  ore. 

Ecuador  has  iron  ore. 

Bolivia  has  both  iron  ore  and  coal. 

So  has  the  Argentine  Republic — all  practically  undevel- 
oped. 

Brazil  has  iron  ore  and  coal,  and  the  government  of  the 

country  encourages  their  development,  but  thus  far  but  little 

ore  and  coal,    has  been  effected  in  this  direction.    Several  coal  mines 

have  been  opened,  and  in  the  province  of  Minas  Geraes  some 

iron  has  been  made  in  primitive  forges. 

Brazil  imported  in  1877  from  Great  Britain  340,083  tons  of 
coal  and  59,1G4  tons  of  iron  and  steel.  Chili  imported  14,218 
tons  of  iron  and  steel  from  Great  Britain  in  1875,  and  only 
1,011  tons  in  1877.  Peru  imported  16,218  tons  of  iron  and 
steel  from  Great  Britain  in  1875,  and  only  2,720  tons  in  1877. 
With  the  exception  of  Brazil,  no  South  American  country 
consumes  much  iron  and  steel.  In  all  South  America  there 
are  about  6,000  miles  of  railroad. 
Epwrtsof  the     in  the  fiscal  year  ended  June  30, 1877,  the  United  States 

United  States  to  v  '  7 

Mexico,  exported  to  Mexico  miscellaneous  manufactures  of  iron  and 

steel,  and  438  tons  of  pig  and  rolled  iron  and  steel,  all  valued 
at  $649,588,  and  1,304  tons  of  coal,  valued  at  $7,746 ;  to  the 

west  indies,    West  Indies  and  Central  America,  miscellaneous  manufact- 

Ccntral  Amor-  T 

lea,  ares  of  iron  and  steel,  and  3,582  tons  of  pig  and  rolled  iron 

and  steel,  all  valued  at  $1,419,893,  and  80,372  tons  of  coal, 
south  America,  valued  at  $292,979 ;  to  South  America,  miscellaneous  maim 
factures  of  iron  and  steel,  and  1,447  tons  of  pig  and  rolled 
iron  and  steel,  all  valued  at  $2,470,289,  and  14,367  tons  of 
coal,  valued  at  $51,838. 


Imports  of  coal, 
iron,  and  steel 
into 

Brazil, 

Chili, 

Peru. 
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SPECIAL  FEATURES  OF  THE  PARIS  EXPOSITION.   Specua/eatur^ 

of  the  ExpofUion. 

In  making  a  general  survey  of  the  features  of  the  Paris 
Exposition  which  relate  to  iron  and  steel,  I  am  led  to  the 
conclusion  that  they  presented  but  little  that  was  new  to  the 
practical  man  who  is  engaged  in  the  manufacture  of  these 
products.    There  were  representations  of  progress  in  the  de-      Examples  of 

r  .  progress  in  iron 

phosphorization  of  iron,  in  the  substitution  of  machine  for  and    ste«i   pro- 

cesses* 

hand  puddling,  in  the  simplification  and  perfection  of  the 
open-hearth  process,  in  the  casting  of  steel,  in  the  manufact- 
ure of  wrought  iron  and  steel  directly  from  the  ore,  and  in 
the  application  of  both  iron  and  steel  to  new  uses;  but  no  Application  «r 
absolutely  new  process  for  the  manufacture  of  iron  or  steel  nX  wL» 8 
was  exhibited  or  described,  nor  were  its  products  repre- 
sented.   The  metallurgical  world  has  appareutly  reached  a  No  distinctively 

.  .     °  rr  .  new  processes. 

resting  place  in  the  invention  of  new  processes  in  the  manu- 
facture of  iron  and  steel,  and  iron  and  steel  makers  every- 
where appear  to  have  reached  the  conclusion  that  in  the  im- 
provement of  present  processes  and  in  an  extension  of  the 
use  of  iron  and  steel  are  they  to  find  problems  worthy  of 
their  attention  in  the  future. 

Of  the  whole  display  of  iron  and  steel  products  at  Paris,    whole  display 
and  of  machinery  applied  to  the  manufacture  of  iron  and      "* 
steel  or  to  other  manufacturing  purposes,  I  cannot  speak  in 
terms*  of  sufficient  praise.    The  display  of  iron  and  steel 
products  has  never  been  equaled  at  a  world's  fair,  while  the 
display  of  machinery  generally  has  only  been  equaled  by 
that  made  at  Philadelphia.    The  Philadelphia  exhibit  of  ma-    Comparison  of 
chinery  was  more  extensive  and  more  varied  than  that  of  exhibit™  ntpSff 
Paris,  and  it  possessed  an  additional  advantage  in  being  more    e  p  n' 
generally  in  motion.    But  the  Paris  Exposition  demon-  and  Paris,  1878. 
strated  more  fully  than  the  Philadelphia  Exhibition,  or  any 
previous  international  exhibition,  the  efficiency  of  machinery 
in  all  industrial  enterprises,  the  efforts  of  every  progressive 
uation  to  obtain  the  best  machinery  for  its  own  service,  and 
the  necessity  imposed  upon  all,  by  their  active  competition 
with  one  another,  to  adopt  every  new  device  and  improve- 
ment which  tends  to  increase,  perfect,  and  cheapen  pro- 
ducts.   Referring  particularly  to  the  iron  and  steel  exhibits, 
and  to  the  explanatory  and  supplementary  information  which 
I  have  presented  concerning  them,  it  is  clearly  demonstrated 
that  modern  processes  and  modern  machinery  for  the  manu-       Modern  pro- 

cesses    And    ms>- 

facture  of  these  products  are  now  in  general  use  in  all  lead*  chmery  in  use  in 
ing iron  and  steel  making  countries,  and  that  the  skill  nee-  and  steeimaktnj; 

countries. 
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o^ExpoHtZn  cssary  to -apply  them  is  rapidly  being  equalized.  Kb  nation 
No  miWoziB  now  has  a  monopoly  of  the  manufacture  of  any  kind  of  iron 
inVnnymfchiT0of or  any  kind  of  steel,  or  of  the  use  of  any  machinery  neces- 
W8801  oi^ma'sary  to  their  production.  Some  countries  will,  of  course, 
chmerv.  continue  to  display  greater  enterprise  than  others  in  the 

utilization  of  their  resources  for  the  manufacture  of  iron  and 
steel,  but  none  of  the  leading  nations  of  the  world  will  lag 
behind  because  they  have  not  become  practically  familiar 
with  the  best  methods  adapted  to  this  utilization. 

Closely  allied  to  this  subject  is  another  fact  with  wliicli 

the  observant  visitor  at  Paris  could  not  fail  to  be  impressed, 

and  which  has  been  prominently  illustrated  in  this  report — 

Genoiri  di»ni-  the  general  distribution  of  good  iron  ores  in  all  countries, 

Imtionot  iron  ore  °  °  7 

and  coal    .        and  the  equally  general  distribution  of  mineral  fuel  to  smelt 

them.  Countries  that  were  once  supposed  to  contain  but 
little  good  iron  ore  are  found  to  possess  large  and  practically 
inexhaustible  deposits  of  the  best  of  ores,  and  countries  that 
were  not  known  to  possess  coal  deposits  of  any  magnitude 
or  of  good  quality  are  found  to  possess  almost  boundless 
Sweden     nnd  carboniferous  resources.     Sweden  and  Italy  arc  the  only 

Italy:  rich  in  ore,  •'  ,  •* 

poor  in  coni.       two  of  the  leading  countries  of  the  world  that  are  at  once 
rich  in  iron  ores  and  poor  in  mineral  fuel.    Russia,  Austria, 
and  Germany  have  more  and  better  coal  than  has  been  gen- 
Abuudanco  of  erally  conceded  to  them.    If  Spain,  Portugal,  Turkey,  India, 
coa^in  countncs  china,  Japan,  and  Australia  shall  ever  attempt  the  manu- 
facture of  iron  in  largo  quantities,  their  progress  wfll  not 
be  impeded  because  of  a  deficiency  of  domestic  coal.    Even 
in  countries  where  native  coal  is  not  of  the  best  quality  for 
Prucf-sM's  /°r  smelting  iron  ores  or  refining  iron,  the  methods  now  gen- 

neutr.ihziug  bad  °  07  ov 

eflfecu  of  poor  erally  in  use  for  removing  impurities  or  for  making  iron  and 

steel  with  gas  will  be  found  to  neutralize  very  largely  this 
inferiority. 

A  fact  of  much  significance  connected  with  the  natural 

distribution  of  iron  ores  was  perhaps  more  fully  illustrated 

at  Paris  than  at  any  previous  international  exhibition. 

Owing  to  the  marvelous  increase  in  the  production  of  Bes- 

rui^u^^ma8  iSGI)ier  steel  in  late  years,  the  manganiferous  and  non-phos- 

phoriferous   oro  phoriferous  ores  of  Spain,  Algeria,  and  Italy  have  been 

of  bpnin,  Algeria,  l  a         7  ©  7  •»  •* 

*J1dfJtrtJJ^nce(J.  largely  drawn  upon  for  supplies  to  Bessemer  works  in  coun- 
practice.  tries  rich  in  other  varieties  of  ores.    These  Bessemer  ores 

were  liberally  exhibited  at  Paris,  and  they  served  to  mark 
and  to  emphasize  the  great  dependence  of  the  Bessemer 
steel  industries  of  Great  Britain,  France,  Germany,  and 
Belgium  upon  foreign  sources  of  ore  supply,  and  the  virtual 
equalization  of  the  cost  of  Bessemer  ores  to  all  these  coun- 
tries. 
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Bat  a  fact  of  still  greater  general  significance  was  illus-  J^xl££-j!£? 
trated  at  Paris  in  the  large  and  varied  collection  of  Bes- 
semer products  which  was  there  exhibited.  All  the  leading 
iron-making  countries  exhibited  Bessemer  steel,  and  in 
almost  every  form  in  which  other  kinds  of  steel  and  all 
kinds  of  iron  havo  heretofore  been  used.  The  revolution 
which  the  Bessemer  process  has  wrought  in  the  iron  trade .  Bessemer  stool 

x  °  has    wrought    a 

was  made  strikingly  manifest  in  a  survey  of  the  contribu-  J0™1^^ ,u  tho 
tions  of  European  countries,  but  to  an  American  who  re- 
membered the  wonderful  development  of  the  Bessemer 
industry  in  his  own  country,  which  sent  no  Bessemer  prod- 
nets  to  Paris,  these  contributions  were  more  impressive  and 
more  suggestive  than  they  could  be  to  any  European.    It 
is  a  trite  saying  that  the  age  of  steel  has  come,  and  that  „^hoof  8^3^nt 
the  manufacture  of  iron  is  giving  place  to  that  of  steel,  but 
the  Paris  Exposition  showed  that  tho  progress  made  during 
the  past  two  or  three  years  in  tho  manufacture  of  Bessemer 
steel,  and  open-hearth  steel  as  well,  is  so  great,  that  statis-    Open  -  ucartu 
tics  fiiil  to  give  any  proper  conception  of  its  magnitude. 
The  London  " Times "  remarks  that  "tho  Bessemer  process    Tho  Bessemer 
has  ruined  tho  manufactured-irou  trade;"  but  it  has  done Sn^maluiScS 
more  than  this — it  has  distributed  among  many  countries  umWrontnMla 
the  manufacture  of  Bessemer  steel,  and  thus  enabled  them  to 
supply  more  fully  their  own  metallurgical  wants  and  the 
metallurgical  wants  of  other  countries,  in  lieu  of  their  own 
previous  partial  dependence  upon  Great  Britain  for  both    i»      enabling 
iron  and  steel  products.    It  lias  thus  aided  not  only  to  ruin  to  becomo  inuo 
the  manufactured-iron  trade  of  all  countries,  but  to  ruin  Britain.  ° 
that  of  Great  pritain  particularly,  aud  it  has  placed  a  limit 
npon  the  Bessemer  steel  industry  of  Great  Britain  itself. 
Here  is  a  new  revolution,  or  a  new  revelation,  in  connection 
with  the  world's  iron  industry  which  was  reserved  for  Paris 
to  make  clearly  manifest  through  the  abundant  proofs  there 
famished  of  tho  wide  distribution  of  the  Bessemer  process   wido  aistribu- 
and  the  wide  substitution  of  Bessemer  products  for  those  of  scmcr r  proc^ 
iron  and  other  steel  processes.    And  what  has  been  said  of  SF'iST^ISiSl 
the  Bessemer  process  aud  of  tho  injury  it  has  inflicted  upon for  iron' 
the  British  iron  trade  is  applicable  also  in  a  large  degree  to 
the  Siemens-Martin  process  and  its  modifications.  sicmens-Martin 

With  one  exception,  the  Paris  Exposition  did  not  furnish  procca8, 
any  valuable  suggestions  of  new  uses  for  iron.    This  excep- 
tion relates  to  the  introduction  of  various  systems  of  iron 
permanent  way  for  railroads,  in  place  of  the  wooden  cross-  iron  permanent 
ties  and  stringers  which  are  now  generally  in  use.    One  of vay' 
these  systems,  HilPs,  has  been  adopted  on  nearly  a  thousand    nnrs  system, 
niiles  of  railway  in  Germany,  Austria,  Belgium,  and  other 
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J^^J^^  countries.     Both  the  stringers  and  the  cross-ties  are  of 
wrought  iron.    Other  systems,  at  least  one  of  which  substi- 
tutes steel  for  iron,  are  modifications  of  the  Hilf  system. 
It  seems  not  improbable  that  one  or  two  of  these  systems 
will  become  popular  and  even  necessary  in  countries  which 
do  not  possess  an  abundance  of  timber,  but  at  present  many 
wi^^sTSSbsS-  objections  are  made  to  their  adoption.    It  is  alleged  that 
tute  whero  fuel  the  first  cost  of  an  iron  permanent  way,  cheap  as  iron  has 

become,  is  much  greater  than  one  of  wood,  and  that  it  is 
liable  to  corrode,  and  is  more  rigid  than  wood.    I  did  not 
notice  at  Paris  nor  in  my  travels  that  much  progress  had 
o«rJron  roilwaybeen  made  in  the  substitution  of  iron  for  wood  in  the  con- 
struction of  railway  cars.    Concerning  some  other  uses  to 
which  iron  has  been  adapted  within  a  comparatively  recent 
period,  I  learned  that  iron  is  every  year  coming  into  more 
general  use  in  Europe  as  a  substitute  for  wood  in  the  con- 
brf™ ^feiJJ?8' struction  of  buildings  and  parts  of  buildings,  in  the  con- 
«tc-  struction  of  bridges,  in  telegraph  poles,  in  mining  operations, 

and  in  fencing.  I  would  not  discourage  the  hope  that  the 
use  of  iron  for  all  of  the  purposes  which  have  been  men- 
tioned will  increase  from  year  to  year,  but  this  increase  must 
be  gradual  in  all  countries,  and  in  our  own  country  the  gen- 
eral introduction  of  an  iron  permanent  way  must  be  long 
delayed. 
miuoriiftSL 88ed     ^  product  of  economic  interest  and  of  rapidly  increasing 

economic  value  was  represented  at  Paris  in  numerous  ex- 
hibits of  compressed  mineral  fuel,  or  briquets,  composed 
chiefly  of  inferior  coal  or  coal  waste,  to  which  is  added  coal- 
tar  as  a  cement.  France,  Belgium,  Germany,  and  even 
Great  Britain  manufacture  this  new  fuel,  France  obtaining 
part  of  her  supply  of  the  raw  material  from  Wales,  and 
finding  a  market  for  the  sale  of  a  portion  of  the  manufact- 
Brumet*  for  lo-  ured  product  in  Italy,  where  it  is  used  as  fuel  for  locomo- 
tom     e  tives.    Machinesfor  the  manufacture  of  this  fuel  were  also 

exhibited  at  Paris,  much  space  being  occupied  by  them  in 
the  French  section.  As  has  already  been  remarked,  France 
Production  of  annually  produces  about  700,000  tons  of  briquets  and  Bel- 
gium  about  500,000  tons ;  Germany  and  Great  Britain,  re- 
spectively, manufacture  smaller  quantities.  Its  increased 
production  in  Europe  is  assured.    At  present  it  is  mainly 

ticiraerlcftI,pT*c"U8e<*  uPoa  steamships  and  in  locomotives.    In  this  country 

a  successful  attempt  to  manufacture  compressed  fuel  from 
anthracite  coal  dust  has  been  made  on  a  large  scale  at  Fort 
B  wen,  near  Bondout,  N.  Y.,  and  today  the  enterprise  is  firmly 
established,  the  fuel,  which  is  in  large  lumps,  being  supplied 
ixjiseau'a  pro-  ^  8teamships  and  locomoti ves.    Mr.E.F.Loiseau,anAmeri- 
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can  gentleman,  has  recently  perfected  machinery  for  the  JJSjHpSSSiI! 

economical  manufacture  of  the  same  kind  of  fuel  in  smaller 

lumps,  for  general  use.    The  possibilities  of  the  compressed-  compromcd  fuel. 

fuel  manufacture  are  large  and  important,  and  do  not  lie 

wholly  outside  of  the  manufacture  of  iron  and  steel,  but  in 

this  country  the  abundance  and  cheapness  of  good  coal  will 

long  operate  as  an  impediment  to  the  utilization  of  the  dust 

which  has  accumulated  or  may  accumulate  in  the  vicinity 

of  our  coal  mines.    It  may  be  added  that  General  Manager 

J.  E.  Wootteu,  of  the  Philadelphia  and  Beading  Railroad  Wootten'Hffrate 

.  °  .for  burning  coal 

Company,  has  invented  a  grate  for  locomotive  and  station-  dust, 
ary  engines  by  which  anthracite  coal  dust  can  be  success- 
fully and  economically  used  as  fuel.    Several  of  these  grates 
are  in  use  by  the  company.     The  only  American  locomotive    shown  on  tn» 
exhibited  at  Paris  was  built  and  sent  by  this  company  and  nSSltoc^iimo1 
was  furnished  with  one  of  these  grates,  by  which  it  can  be tivoin       ■ 
operated  with  either  coal  dust  or  lump  coal,  without  any 
change  in  the  grate  or  fire-box.    It  was  successfuly  tested 
on  several  French  railroads,  and  has  since  been  taken  to    Haed  in  France 

'  a>nd  Italy. 

Switzerland,  where  it  has  given  great  satisfaction  in  the  use 
of  the  fuel  of  that  country.  From  Switzerland  it  is  to  be 
taken  to  Italy. 

During  my  stay  in  Paris  it  was  my  good  fortune  to  be 
present  at  a  meeting  in  that  city  of  the  Iron  and  Steel  Insti-  j^^^oSS* 
tnte  of  Great  Britain.    This  body  is  composed  of  several  Britain. 
hundred  of  the  leading  metallurgists  of  the  world,  a  ma- 
jority being  iron  and  steel  manufacturers  of  England,  Scot- 
land, and  Wales.    At  its  meetings,  which  are  held  at  least 
twice  a  year,  are  discussed  scientific  questions  of  the  great-    Duouaaiona. 
est  importance  to  all  iron  and  steel  manufacturers,  and  to 
these  discussions  may  be  justly  attributed  much  of  the  prog- 
ress that  has  been  made  in  the  manufacture  of  iron  and  steel 
in  all  countries  since  the  establishment  of  the  Institute  in 
1869.    Such  men  as  Bessemer,  Samuelson,  the  Duke  of  Dev-  to  ^J^g  m,ndJ 
onshire,  Bell,  Whit  well,  Snelus,Mushet,  Siemens,  Menelaus,  tho  efeei  iudoa- 
Adamson,  Akerman,  Tunner,  Wedding,  Gruner,  Jordan, 
Schneider,  Fritz,  and  Holley  have  placed  iron  and  steel 
manufacturers  everywhere  under  heavy  obligations  to  them 
for  freely  giving  to  the  world  the  results  of  their  patient 
studies  and  laborious  experiments  in  connection  with  the 
work  of  blast  furnaces,  rolling  mills,  and  steel  works. .  At 
the  Paris  meeting  there  was  an  unusually  large  attendance  m^engoff  ti£ 
of  the  members  of  the  Institute,  and  the  papers  read  werelMtitatoi*Pari* 
of  an  instructive  and  valuable  character.    I  earnestly  com- 
mend to  my  countrymen  who  are  engaged  in  the  manufact- 
ure of  iron  and  steel  the  example  of  the  Iron  and  Steel  In- 
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Jth^/eauEm  "^to1*0  °f  Great  Britain.    All  proper  agencies  which  now 

exist  for  the  acquisition  and  dissemination  of  information 
necessary  to  the  continued  scientific  development  of  our 
iron  and  steel  industries  should  be  strengthened  and  per- 
fected. In  these  industries,  at  home  as  well  as  abroad,  sci- 
ence rules  the  day  and  the  hour;  old  methods  have  passed 
or  are  rapidly  passing  away,  and  the  utmost  economy,  skill, 
our  ocod   of  and  technical  knowledge  are  essential  to  success.     Much  as 

agencies  for  the  .  -  -       -  ,  ,  ,  - 

dWmhmtion  of  we  have  already  learned — much  as  we  have  ourselves  m- 

orma  on.       vente(j — i  assure  American  manufacturers  of  iron  and  steel 

that  we  can  yet  learn  from  our  fellow- craftsmen  in  other 

countries,  and  that  we  must  learn  from  them  if  we  would 

equal  all  of  their  best  achievements. 

oau^  ^  *«  CAUSES  OF  THE  UNIVERSAL  BUSINESS  DEPRES 

general    business  ^    ^ 

depression.  SION. 

Leaving  the  Paris  Exposition1,  I  now  turn  to  a  considera- 
tion of  the  present  condition  of  the  European  iron  and  steel 
industries.  First,  however,  it  is  proper  that  some  notice 
should  be  taken  of  the  present  industrial  condition  of  all 
countries  which  are  largely  devoted  to  manufactures. 

That  the  manufacturing  industries  of  leading^  European 
countries,  as  well  as  of  the  United  States,  have  been  de- 
pressed for  many  years  is  news  to  no  reader  of  this  report. 
This  depression  has  had  various  causes,  some  immediate 
and  others  remote,  and  it  has  not  had  its  beginning  at  the 
same  time  in  all  countries ;  but,  whatever  its  causes,  and 
whether  early  or  late  its  beginning,  it  has  reached  all  lnan- 

Enropehassnf-ufacturing  countries,  and  through  its  influence  upon  them 

tivciy  than  tiio  it  has  affected  the  prosperity  of  the  whole  world.    Europe, 

being  more  exclusively  devoted  to  manufactures  than  the 

Reason*.  United^  States,  and  having  a  dense  population,  has  suffered 
the  most  from  this  depression ;  the  United  States,  being 
mainly  an  agricultural  country,  with  a  population  widely 
distributed,  and  with  manufactures  which  have  been  built 
up  for  the  supply  of  the  home  market  rather  than  the  for- 
eign market,  and  have  been  protected  at  home  from  unlim- 
ited foreign  competition,  has  suffered  the  least,  and  is  the 
first  country  to  begin  to  recover  from  its  effects. 

Query,   as  to     The  inquiry  igrnatiirally  suggested  whether  the  universal 

tho  causes  of  the  ,  •         i  i  ,-i«,i  _. 

universal      de-  depression  has  been  created  by  the  numerous  wars  of  the 

pnssion.  pftgt  £cw  years,  particularly  by  the  civil  war  in  the  United 

Extendvewars.  States  from  18C1  to  18C5,  the  war  between  Prussia  and 

Austria  in  18GC,  the  war  between  Germany  and  France  in 

1870  and  1871,  and  the  war  between  Russia  and  Turkey  in 

1877  and  1878.    Undoubtedly  these  wars  influenced  unfa- 
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vorably  the  manufacturing  industries  of  many  countries, ^rai'imniSu 
by  first  partially  arresting  their  healthy  activity  and  after-  "d^nuion. 
wards  unduly  stimulating  their  development.  Iu  the  United 
States,  Austria,  and  Germany  this  forcing  of  manufacturing 
activity  was  accomplished  largely  through  the  influence  of 
an  increase  in  the  currency,  itself  a  result  of  war  5  but  neither 
the  recent  wars,  nor  the  inflation  of  the  currency  which  ac- 
companied some  of  them,  will  sufficiently  account  for  the 
depression  and  distress  with  which  the  civilnfcd  world  is  to- 
day so  familiar. 

First  among  additional  causes  may  unquestionably  b©mJchtaery      i£ 
placed  the  influence  of  machinery  in  cheapening  and  increas-  f  Opening  and 

r  ^  x  e«  increasing  manu- 

ing  manufactured  products.  By  means  of  the  mechanical  J0*1*1"8*  Pr°- 
inventions  of  the  past  twenty  years,  manufacturing  nations 
have  attained  a  productive  capacity  in  excess  of  the  con- 
sumptive capacity  of  both  civilized  and  half-civilized  na- 
tions. This  is  true  of  manufactures  of  cotton,  silk,  and 
woolen  goods ;  and  it  is  especially  trne  of  manufactures  of 
iron  and  steel,  in  which  must  bo  iucluded  all  railway  appli- 
ances. This  development  of  manufacturing  facilities  would 
have  taken  place  if  there  had  been  no  wars,  for  the  inven- 
tion of  the  steam-engine,  of  railroads,  and  of  the  magnetic 
telegraph,  and  the  discovery  of  gold  in  California  and  Aus- 
tralia, gave  such  an  impetus  to  the  world's  progress  that 
improvements  in  labor-saving  machinery,  for  the  supply  of 
new  wants  and  to  meet  new  conditions  of  civilization,  were 
certain  to  follow. 

Next  among  the  causes  of  world-wide  depression  must  be  tbe^demJaSP  for 
placed  the  slackening  of  the  demand  for  new  railroads. now  ra,lwfty8' 
For  a  period  of  about  ten  years  prior  to  1873  all  of  the 
leading  countries  of  the  world  and  many  of  the  second  and 
third  rate  countries  were  actively  engaged  in  building  rail- 
roads, to  afford  means  of  communication  between  the  sev- 
eral parts  of  their  territories  or  to  develop  their  latent 
resources.  Many  countries  which  were  rich  in  enterprise 
bnt  poor  iii  ready  money  were  assisted  by  the  money-lenders 
of  other  countries  to  build  these  roads.  While  this  work 
was  in  progress  many  branches  of  manufactures  and  of 
mechanical  and  engineering  construction  were  liberally 
drawn  upon  for  materials  and  labor,  and  to  meet  this  demand 
the  erection  and  equipment  of  new  iron  and  steel  works, 
locomotive  works,  car  works,  and  minor  industrial  estab- 
lishments were  rendered  necessary.  In  1873  and  imme- 
diately succeeding  years  it  was  found  that  as  many  of  these 
railroads  had  been  constructed  as  were  required  by  the 
necessities  of  the  countries  building  them,  or  as  they  were 
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fwS^&imtMw  able  to  pay  for,  or  could  borrow  money  to  pay  for,  and  with 
depreuum.        the  total  or  partial  cessation  of  the  demand  for  new  rail- 
roads a  check  was  at  once  given  to  all  the  industries  which 
had  been  built  up  or  enlarged  in  expectation  of  a  continn- 
Check  to  railway  ance  of  this  demand.    Millions  of  capital  were  found  to 
enterprise.      ^ftve  j)een  anprofitably  invested  5  armies  of  skilled  and  un- 
skilled workingmen  were  thrown  out  of  employment;  and 
small  industries,  dependent  upon  the  prosperity  of  the 
greater  industries  which  had  been  abnormally  stimulated, 
either  perished  outright  or  were  able  to  maintain  only  a 
sickly  existence. 
Railway  atati*.     The  railway  statistics  of  Great  Britain,  Germany,  and  the 
United  States  are  sufficiently  illustrative  of  the  stimulating 
influence  upon  the  iron  trade  and  related  industries  of  the 
fever  for  building  now  railroads  that  has  existed  in  late 
years,  and  of  the  depressing  effect  of  the  subsidence  of  this 
way^ifneaRe^in  fever.    From  1855  to  1873  the  railway  mileage  of  Great 
S^-israfisTa*'  Britain  increased  from  8,335  miles  to  16,082  miles,  or  almost 

doubled.    At  the  beginning  of  1878  the  mileage  had  in- 

Germany:       creased  to  only  17,109  miles.    The  railway  mileage  of  Ger- 

1856-1876, 1878.    many  increased  from  4,863  miles  in  1855  to  8,637  miles  in 

1865 ;  to  17,372  miles  in  1876 ;  and  to  18,828  miles  at  the 
beginning  of  1878.     The  decline  in  1876  and  1877  was 

18^1865  mae8 '  con^nue^  *n  18^8,     ^e  rail^y  mileage  of  the  United 

States  increased  from  18,374  miles  in  1855  to  35,085  miles  in 

1865,  almost  doubling,  the  civil  war  preventing  a  greater 

increase;  but  in  1873  the  large  mileage  of  1865  was  fully 

doubled,  the  number  of  miles  then  in  operation  being  70,311. 

Construction  in  £n  one  year  alone,  1871,  no  less  thnn  7,608  miles  were  con- 

1873-1877.  structed.  But  from  1873  to  1877  only  8,897  miles  were 
constructed,  an  average  of  a  little  more  than  2,200  miles  in 

1865-1873.  four  years.  The  average  for  the  eight  years  from  1865  to 
1873  was  over  4,400  miles  annually.  The  mileage  for  1878 
was  about  2,600  miles. 

iron  statistics.  To  show  how  rapidly  the  iron  industry  alone  was  devel- 
oped in  the  years  immediately  preceding  the  beginning  of  the 

tion°ofd  ?Pinra c*  Presen^  depression,  I  give  the  statistics  of  the  world's  produc- 
tion of  pig-iron  in  each  of  the  years  1855, 1872,  and  1873,  as 
1855,  1872, 1873.  follows :  1855—6,889,906  English  tons;  1872—14,470,358 
tons ;  1873—14,706,459  tons.  The  production  of  1855,  it  is 
seen,  was  more  than  doubled  in  1872,  a  period  of  only  seven- 
teen years.    This  progress  could  not  be  expected  to  continue, 

^Decline  since  and  accordingly  we  And  that  in  1873  the  production  was 

only  slightly  in  excess  of  that  of  1872.  In  1873  production 
reached  its  maximum,  and  since  then  it  has  steadily  de- 
clined, the  figures  given  in  the  beginning  of  this  report 
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showing  a  present  annual  production  of  only  13,807,725  tons.  9J%£%*  £**££ 
Stated  more  emphatically,  the  annual  production  of  pig-  depression. 
iron,  which  more  than  doubled  between  1855  and  1872,  has 
declined  almost  a  million  tons  from  1873  to  1878. 

While  the  fever  for  building  railroads  was  everywhere  at 
its  height,  another  influence  was  actively  at  work  to  assist  in 
destroying  the  prosperity  of  the  iron  industry  by  destroying, 
to  a  large  extent,  the  demand  for  iron  itself.  A  revolution 
involving  the  general  substitution  of  steel  for  iron  had  been  Substitution  of 
commenced,  and  so  popular  did  it  become  that  all  the  lead- 
ing countries  were  soon  engaged  in  promoting  it.  The  Bes- 
semer process  and  the  open-hearth  process  for  converting 
iron  into  steel  at  first  helped  only  to  meet  a  universal  de- 
mand for  both  iron  and  steel,  but  when  the  merits  of  these 
processes  became  fully  known  and  works  devoted  to  them 
were  established  in  many  places,  they  gradually  wrought  a 
diminution  in  the  hungfer  for  iron,  especially  iron  rails,  and 
contributed  greatly  to  precipitate  the  depression  in  the  iron 
industry,  and  in  all  industries  more  or  less  dependent  upon 
it.  The  new  processes  not  only  rendered  useless  hundreds  iT0^nde^5J5jS£ 
of  iron  establishments  which  had  been  called  into  existence  mentfl  useless, 
by  the  wants  of  new  railroads  and  the  exigencies  of  war, 
but  they  gave  to  the  world  products  of  greater  durabilitj'  Gave  product* 
than  iron  at  approximately  the  same  cost,  thus  decreasing  bmty. 
the  demand  for  iron  ore,  coal,  and  other  raw  materials  which 
are  common  to  the  manufacture  of  both  iron  and  steel.  They 
did  more  than  this :  they  almost  wholly  destroyed  the  large 
demand  that  had  existed  for  years  for  finished-iron  and  for 
heavy  iron  machinery  for  the  construction  of  blast  furnaces 
and  iron-rolling  mills. 

We  have  here  four  leading  causes  of  the  world-wide  busi-  f0u^austsofth« 
ness  depression  of  the  past  few  years :  Destructive  wars ;  fgjjf  "*   c1op"** 
the  general  substitution  during  the  past  twenty  years  of 
labor-saving  machinery,  and  of  more  rapid  processes  of  manu- 
facture; the  culmination  of  the  fever  for  building  new  rail- 
roads ;  and,  lastly,  the  partial  destruction  of  the  world's  iron 
industry  by  the  revolution  created  by  the  introduction  of  the 
Bessemer  and  open-hearth  processes.    These  causes  of  de- 
pression have  operated  with  almost  equal  force  in  countries 
engaged  in  war  and  in  countries  which  were  not  so  engaged , 
in  countries  which  had  an  inflated  currency  and  in  countries 
which  did  not  have  it  5  in  countries  largely  engaged  in  manufac- 
tures and  in  countries  only  slightly  engaged  in  them.    But, 
of  all  the  countries  visited  by  the  hard  times  of  the  past  few  leMtWSS^nS 
years,  those  least  injuriously  affected,  and  possessing  to4fkj%£ZLZ^*  m 
the  brightest  prospects  for  an  industrial  future,  are  the  twoEX*  sutLtl,# 
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which  have  .most  protected  their  home  industries,  the  two 
great  republics,  France  and  the  United  States. 

I  now  reach  the  proposed  inquiry  into  the  present  condi- 
tion of  the  iron  and  steel  industries  of  Europe. 

^™^n<£5?  PRESENT  CONDITION  OF  THE  EUROPEAN  IRON 

European     iron  

*<"**  TRADE. 

Austrian  panic     After  the  Austrian  panic  of  1873  the  building  of  railroads 
check  to  ran- in  the  Austrian  Empire  received  a  severe  check,  the  pro- 

wny  building  ana 

iron  industry,     duction  of  piff-iron  and  iron  rails  materially  declined,  and 

the  imports  of  all  iron  and  steel  also  greatly  declined.  The 
Bessemer  steel  industry  of  Austria  has  been  very  slowly  de- 
veloped, but  its  development  has  almost  sufficed  to  destroy 
the  Austrian  iron-rail  trade.  In  1878  the  country  had  not 
recovered  from  the  depression  which  began  in  1873,  but  it 
was  adhering,  and  has  since  determined  to  adhere,  to  its 

Protective  tariff,  protective  tariff,  through  which  its  iron  and  steel  manufact- 
urers are  supplying  the  limited  demand  that  exists  for  their 
products,  and  its  other  manufacturers  are  secured  the  virtual 
possession  of  the  home  market. 

v£u™hn*m.     Tue  results  of  the  business  depression  have  been  far  more 

disastrous  in  Germany  than  in  Austria.  For  about  two 
years  after  the  close  in  1871  of  her  war  with  France,  Ger- 
many was  prosperous.    Labor  was  in  demaud,  and  wages 

Reaction  of  1873.  and  prices  advanced.    But  in  1873  symptoms  of  a  decided 

reaction  were  manifested,  and  in  that  year  the  prosperity  of 
the  German  iron  and  steel  industries  culminated,  and  it  has 
Decline.  since  continued  steadily  to  decline.  This  react  ion  would  not 
have  been  so  severe  as  it  has  been  if  the  German  Govern- 
ment, in  an  excess  of  generosity  which  is  unaccountable, 
Removal  of  pro-  had  not  at  the  beginning  of  1877  removed  all  duties  on  for- 

tectivo  duties  in     .  _ .  _      _  .  _  .  «   „ 

1877.  eign  iron  and  steel,  thus  increasing  the  severity  ot  foreign 

competition  at  a  time  when  domestic  manufacturers  of  iron 
and  steel  were  struggling  with  other  causes  of  trade  de- 
pression. A  German  statistical  authority  last  year  sum- 
marized as  follows  some  of  the  consequences  to  the  German 
iron  trade  of  the  reaction  which  commenced  in  1873: 

Stntiatii'softho  "Between  1872  and  1876  the  number  of  iron  mines  in  operation  in 
contraction  1872- Germany,  including  the  Grand  Duchy  of  Luxemburg,  declined  from 
1876.  j  341  tQ  1  025>  and  tbo  nunioer  ot-  miucra  from  39,421  to  28,138.   Within 

tho  same  period  the  number  of  furnaces  in  blast  fell  from  348  to  297, 
and  the  workmen  employed  from  28,111  to  20,.r;00.  Detween  April,  1873, 
and  April,  1877,  tho  number  of  workmen  employed  by  22  of  the  princi- 
pal companies  engaged  in  the  iron  trade  (excluding  Krupp)  fell  from 
Lorn  of  values.  27,700  to  14,600.  Within  the  same  period  the  value  of  tho  stock  of  tho 
Phoenix  Company  fell  from  10,200,000  marks  to  4,800,000  marks;  of  the 
Horde  Company  from  15,000,000  marks  to  3,210,000  marks;  of  the  Bo- 
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chum  Company  from  15,000,000  marks  to  3,375,000  marks;  of  the  Dort-     Condition     *{£ 
mnnd  Union  Company  from  41,400,000  marks  to  2,070,000  marks;  and  of  irln  trade*0**"*1 
the  Donnersmarkhutte  Company  from  18,000,000  marks  to  3,906,000 
marks.    Of  32  companies,  whose  united  capital  amounted  to  £15,600,000, 
oDly  six  showed  any  dividend  whatever  for  the  year  1876,  and  the  ag- 
gregate accounts  published  for  that  period  showed  a  balance  of  loss  on    Loss  of  values 
the  year's  operations  of  £359,000  on  that  capital,  as  compared  with  a  iStOTests!"1  lr°n 
loss  of  £195,000  for  the  previous  year." 

A  consular  report  to  the  United  States  Government  in    consular    re 
May,  1878,  stated  that  in  Westphalia  at  that  time  all  man-  uon  or°  German 
ofactorers  were  "living  on  their  capital,  working  away  with  ron  ™  * 
yearly  losses,  waiting  for  the  arrival  of  better  times."    An- 
other consular  report  from  Brandenburg,  written  about  the 
same  time,  stated  that  "the  returns  of  the  great  railway 
companies  for  the  first  quarter  of  the  year  show  again  di- 
minished receipts,  both  for  goods  and  passengers,  and  the 
stockholders  in  some  cases  will  receive  no  semi-annual  divi- 
dend."   A  German  newspaper  of  recent  date  contains  the 
following  statement:  "The  Borsig  Locomotive  and  Machin-    closing  of  tbo 
ery  Works,  one  of  the  proudest  monuments  of  the  iron  trade  tiveand  MaSSS 
of  Germany,  are,  it  is  reported,  about  to  be  closed  for  an  ery  Work8* 
indefinite  period.    For  some  time  past  they  have  had  to  be 
kept  going  out  of  savings,  and  this  the  trustee  of  the  Bor- 
sig estate  declines  to  continue  to  do  any  longer.    The  works 
have  been  conducted  at  a  loss  for  so  many  years  in  succes- 
sion that  they  threaten  to  swallow  up  the  entire  estate."  It 
need  scarcely  be  added  that  both  wages  and  the  prices  of 
manufactured  products  have  greatly  fallen  in  Germany  since 
1873.    In  the  beginning  of  that  year,  it  is  stated,  a  passen-    Decline  in  j>n 
ger  locomotive  would  bring  £3,420,  and  is  now  worth  only  stock. 
£2,225;  first-class  passenger  care  have  fallen  from  £750  to 
£450;   second-class  from  £712  to  £420;  third-class  from 
£402  to  £260;  fourth-class  from  £309  to  £22.    While  in 
1873  German  manufacturers  were  called  on  to  supply  332 .  ordore  for  roil 

rsr  *  ing-stook,     1873. 

locomotives,  924  passenger  cars,  and  4,006  freight  cars,  the  is7& 
orders  in  1878  embraced  only  68  locomotives,  336  passenger 
cars,  and  1,901  freight  cars.  The  depression  in  all  manu- 
facturing industries  was  supposed  to  be  at  its  height  in  1878. 
Many  workmen  were  unemployed,  and  the  general  distress 
was  very  great,  but  this  the  government  was  endeavoring 
to  alleviate. 

The  wonderful  reauperative  power  which  France  displayed  ikcirperative 
after  the  close  of  the  war  with  Germany  was  illustrated  in  powero  **' 
the  revival  of  her  iron  and  steel  industries,  but  of  late 
much  difficulty  has  been  experienced  in  maintaining  the 
steel  as  well  as  iron  establishments  of  France  in  operation ; 
and,  but  for  the  strongly  protective  policy  of  the  country, 
7  P  R vol  3 


ces. 
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condition    of  which  has  many  forms,  the  difficulty  would  have  been  much 
iron  trade.         increased,  and  financial  and  social  distress  would  have  been 

general.    But  France  not  only  maintains  high  duties  on 
rrptcction  and  foreign  manufactures:  she  still  further  protects  her  home 

employment     of  °  * 

native  indue-  manufactures  by  doing  her  utmost  to  furnish  them  with  em- 
ployment. The  building  of  railroads,  for  instance,  has  been 
greatly  promoted  by  the  government,  and  in  the  supply  of 
rails  and  other  material  for  new  and  already  constructed 
railroads  it  is  insisted  that  home  products  shall  be  preferred. 
The  close  relations  which  the  government  sustains  toward 
the  railroads  makes  it  possible  to  have  its  wishes  respected. 
Notwithstanding  the  help  of  the  government,  however, 
many  iron  and  steel  works  of  France,  chiefly  iron-rail  mills 
and  blast  furnaces,  were  not  employed  in  1878.    Prices 

Decline  in  pri-  have  fallen  to  a  very  low  standard,  Bessemer  steel  rails 
having  recently  been  reduced  from  $40  to  $35  a  ton,  and 
ordinary  bars  at  Paris  to  147£  francs,  or  $28.47  a  ton.    The 

wages.  wages  of  labor  are  also  very  low.    A  French  journal  which 

is  recognized  as  an  authority  stated  at  the  beginning  of  1878 
that  "production  is  beyond  consumption;  production  has 
been  too  rapid,  and  must  wait  until  an  equilibrium  has  been 
established."  It  is  worthy  of  note  that  the  French  iron  and 
steel  and  other  industries  were  not  stimulated  into  activity 
by  an  inflated  currency,  as  was  partly  the  case  in  Austria 
and  Germany,  but  that  they  have  reached  the  point  of  de- 
velopment stated  by  the  French  journalist  in  defiance  of  a 
positive  contraction  of  the  currency,  resulting  from  the 
payment  of  the  heavy  indemnity  to  Germany. 

Disadvantages     French  iron  and  steel  makers  have  had  great  natural  dis- 

of  poor    quality 

of  ore  and  coal,  advantages  to  contend  with.  Although  there  is  no  scarcity 
of  native  ore  and  coal,  their  quality  is  not  usually  the  best 
that  could  be  desired.  The  coal  is  generally  very  impure, 
and  requires  to  be  washed  before  it  is  coked;  the  ore  is  not 
well  adapted  to  the  manufacture  of  steel.  Large  quantities 
importations  of  of  both  coal  and  ore  are  imported  for  use  in  French  iron  and 

ore  and  coal. 

steel  works,  and,  owing  to  inland  transportation,  their  orig- 
inal cost  is  greatly  enhanced.    It  is  only  in  consequence  of 
low  wages  and  long  hours  and  by  the  practice  of  the  utmost 
Rigid  economy  economy  in  all  details  that  France  is  enabled  to  manufact- 

in  all  details.  .  ,  ,  .  . 

ure  iron  and  steel  at  prices  approximating  those  which  pre- 
vail in  neighboring  countries. 
Belgian    iron     The  Belgian  iron  and  steel  industries  were  not  so  gener- 

and  steel  Indus-  CT  ° 

tries.  ally  depressed  in  1878  and  immediately  preceding  years  as 

those  of  Austria  or  Germany  or  Great  Britain,  the  degree 
of  depression  they  experienced  corresponding  more  nearly 
to  that  of  the  French  iron  and  steel  industries.    With  a 
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great  effort  and  with  the  help  of  orders  from  the  Belgian   Condition  o/tM 

07  *  °         European      tron 

Government  itself,  nearly  all  of  the  iron  and  steel  works  of  <**«*•• 

the  kingdom,  with  the  exception  of  blast  furnaces,  were 

kept  in  operation,  although  many  were  not  operated  to  their 

fall  capacity.    It  has  been  partly  through  frequent  reduc-o  w^t^Jopt05f 

tions  in  wages  that  the  Belgian  ironmasters  have  kept  their  eminent  orders 

..  ..  ,  *  and      extremely 

works  in  fair  activity,  and  have  been  enabled,  as  has  been  low  wages. 

officially  stated  by  the  secretary  to  the  British  legation  at 

Brussels,  "to  buy  pig-iron  in  England,  pay  for  freight,  and 

deliver  the  same  iron  manufactured  into  beams  and  girders 

in  the  most  central  parts  of  England,  or  even  in  the  heart 

of  the  iron  districts,  at  a  lower  price  than  it  can  be  made  by 

English  firms  on  the  spot."    Belgium  will  continue  to  be  a       competition 

formidable  competitor  with  other  countries  in  supplyiug  the 

iron  and  steel  markets  of  the  world. 

The  iron  and  steel  industries  of  Eussia  have  not  suffered  a^IItee?  ind™" 
from  over-production,  as  they  have  not  in  late  years  fully triea- 
supplied  the  home  market.    The  recent  purchase  in  the   Purchases    in 

_  the  United 

United  States  by  Russia  of  four  iron  steamships  and  forty  states, 
locomotives  indicates  this  truth  very  plainly,  if  other  statis- 
tics of  Russian  imports  did  not.    Russian  iron  and  steel   Difficulties: 
manufacturers  have  had  much  to  contend  with  in  the  pov-    Poverty, 
erty  of  the  people,  in  the  unsettled  political  condition  °^lcSnc8ondit?o1n?llt 
Russia,  in  the  lack  of  sufficient  means  of  communication,    Lack  of  nui- 

'  ways     and      of 

in  the  small  consumption  of  iron  and  steel,  except  for  rail-  skilled  workmen, 
way  and  military  purposes,  and  in  the  want  of  skilled  work- 
men, especially  for  the  development  of  the  coal  deposits  of 
the  country.    The  inducements  to  embark  in  the  m an  nf act- 
are  of  iron  and  steel  are  not  such  as  usually  exist  in  other 
civilized  countries.     Russia  is  not  conspicuously  a  manu- 
facturing country,  although  she  has  certainly  made  rapid 
advances  in  late  years  in  supplying  her  own  wants.    Her 
export  trade  in  manufactured  products  is  very  small,  and  ondxporl1mSrt8 
her  imports  are  large.    I  do  not  look  for  Russia  to  recover  ^s6- 
rapidly  from  the  effects  of  her  war  with  Turkey ;  but  she 
may  be  expected  to  strive  hard  to  supply  her  own  wants  for 
iron,  steel,  and  other  manufactured  products,  and  to  exhibit 
a  constantly  diminishing  demand  for  like  products  of  for- 
eign manufacture. 

There  have  of  late  been  many  financial  failures  in  the 
ranks  of  Swedish  iron  and  steel  manufacturers,  and  many    Sweden, 
works  have  been  closed*    Production  has  been  practically  Production  sta, 

tionary. 

stationary  ferjearw,  although  the  number  of  modern  iron 
sni  steel  works  has  in  the  mean  time  been  increased,  espe- 
cially Bessemer  steel  works.  But  other  countries  can  make 
Bessemer  steel  cheaper  than  Sweden,  and  but  little  of  this 
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£w^n<>i™Pro^uct  ^at  s^e  ma^es  is  exported,  and  she  makes  but 
trade.  little.    With  the  increased  use  of  Bessemer  and  open-hearth 

Sweden.  r 

Bessemer  and  steel  in  other  countries  the  demand  for  Swedish  iron  has  de- 

open-heartn  stool 

diminish  demand  dined,  even  for  her  best  brands  for  conversion  into  crucible 

for  Swedish  iron.  •.«,.,.  ,  ,  ,  ,  ,  -.  •. 

steel.  Swedish  iron  and  steel  makers  are  thus  placed  be- 
tween two  fires;  they  are  deprived  of  a  portion  of  the  home 
market  through  the  absence  of  protective  duties,  and  they 
cannot  make  either  iron  or  steel  at  prices  sufficiently  low 
to  enable  them  to  become  formidable  competitors  with  other 
makers  in  foreign  markets.  I  can  see  but  little  prospect  for 
an  improvement  in  the  Swedish  iron  and  steel  industries, 
objcctionftbie  and  none  whatever  so  long  as  the  Swedish  tariff  remains  as 

present  tariff.  ° 

it  is. 
Spanish^  and     ^e  Italian  and  Spanish  iron  and  steel  industries  are  not 
steel  industries,  of  sufficient  importance  to  call  for  further  remark  concern- 
ing their  present  condition  than  to  state  that,  small  as- they 
small  demand,  are,  they  are  not  equal  to  the  supply  of  the  home  demand 

partly  met  by  im- 

portation.  for  iron  and  steel.    Other  countries,  however,  will  probably 

not  be  called  upon  to  supply  large  quantities  of  these  pro- 
ducts to  these  countries  in  the  near  future,  for  neither 
country  is  prosperous,  both  having  suffered  greatly  from 
political  troubles  and  from  the  want  of  that  industrial  en- 
terprise which  characterizes  the  northern  countries  of  En- 
large exports  rope.  In  supplying  iron  ore  to  more  enterprising  nations, 
both  Italy  and  Spain  will  be  likely  to  become  more  promi- 
nent from  year  to  year.  Norway,  Switzerland,  Portugal, 
and  Turkey  will  not  make  much  iron  or  steel,  nor  will  they 
need  much  from  any  source. 
Ebb  of  prosper-     The  tide  in  the  prosperity  of  the  British  iron  and  steel 

ityinBufish  iron  r        r         u 

and  steci  indue- industries  has  ebbed  with  the  refusal  or  inability  of  other 

t  ries. 

countries  to  buy  British  iron  and  steel  in  the  large  quantities 

that  were  a  few  years  ago  required.    The  exports  of  these 

Decline  of  ox- products  have  steadily  declined  from  3,382,762  tons  in  1872 

port8  to  2,299,223  tons  in  1878,  and  their  value  has  declined  from 

£37,731,239  in  1873,  when  the  highest  prices  were  obtained, 

to  £18,393,974  in  1878.    In  1870  the  exports  of  British  rails 

and  rail-fastenings  amounted  to  1,059,392  tons ;  in  1878  they 

amounted  to  441,384  tons.    During  the  years  intervening 

between  1872  and  1878  Great  Britain  greatly  expanded  her 

Bessemer  steel  trade,  and  the  decline  in  the  aggregate 

quantity  and  value  of  her  iron  and  steel  exports  is  therefore 

all  the  more  significant.    As  a  result  of  this  decline,  many 

of  her  blast  furnaces  and  rolling-mills  have  been  closed,  and 

iron-iaii  trade  not  a  few  of  their  owners  have  been  bankrupted.    The  iron 

cV^ndanddferail  trade  of  Wales  and  Cleveland  has  been  pronounced  by 

,rict  British  writers  to  be  "dead."    Of  6,662  puddling  furnaces 


" «. » * 
*• « ..  • 
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from  which  retains  had  been  obtained  at  the  close  of  1878    condition    ©/ 

the        European 

there  were  only  3,616  in  operation.    Of  977  blast  furnaces iron  *«**> 
existing  at  the  close  of  the  same  year  there  were  only  459    Furnaces  out 
in  blast.    The  production  of  pig-iron  in  Great  Britain  at- 
tained its  maximum  in  1872,  when  6,741,929  tons  were  made ;  du^{f0£°n   $£ 
in  1878  the  production  fell  to  about  6,300,000  tons,  and  the  iw&  °n' 
stocks  of  pig-iron  on  hand  at  the  close  of  the  year  amounted 
to  679,000  tons  in  Scotland,  and  to  337,337  tons  in  Cleve-    Cleveland  rati 
land.    In  1873  the  Cleveland  district  manufactured  324,420  ?878.uc  0D' 
tons  of  iron  rails ;  in  1878  only  21,000  tons  were  manufact- 
ured.   The  price  of  Scotch  pig-iron  fell  from  145*.  in  1873    FaU1ig75riC872f 
to  42*.  3d.  in  1878,  which  was  the  lowest  price  reached  dur-  in  Scotland 
ing  the  past  twenty-six  years.    It  was  stated  at  the  close 
of  the  year  that  "undoubtedly  the  year  1878  was  the  most 
gloomy  and  unsatisfactory  ever  experienced  by  the  iron 
trade  of  Scotland."    The  price  of  good  forge  pig-iron  in 
Cleveland  had  fallen  to  34*.  6d.,  or  $8.40,  in  December,  1878.    *»  Cleveland. 
Alluding  to  this  price,  an  English  technical  journal  has 
remarked  that  "it  does  not  require  a  very  powerful  intellect 
to  establish  the  stern,  pitiless  fact  that  at  such  a  price  the 
manufacture  of  pig  is  carried  on  at  an  infinitesimal  profit— 
if,  indeed,  at  any  profit  at  all."    The  price  of  best  Stafford-  ^    Stafford- 
shire  bar-iron  fell  from  £16  15*.  in  1873  to  £7  10*.  in  Sep- 
tember, 1878.    The  struggle  for  existence  is  so  severe  in  the 
British  iron  trade  that  the  Cleveland  iron-masters  have  made 
serious  inroads  upon  the  pig-iron  trade  of  Scotland,  having 
supplied  Scotch  consumers  with  303,176  tons  in  1878,  and 
it  is  announced  that  they  "are  prepared  to  make  further 
sacrifices  to  keep  up  the  deliveries  into  Scotland." 

The  London  "Times,"  in  its  issue  for  January  3,  1879,  u  London 

forcibly  presented  in  the  following  summary  the  rapid  de-  ary  ™?879. 
velopment  of  the  iron  and  steel  industries  of  Great  Britain 
during  the  past  few  years,  and  their  present  condition : 

"The  aggregate  output  of  Bessemer  steel  in  the  United  Kingdom  dur-  ^  Steel  product 
00     o  mt  o  Bessemer       &nd 

ing  1878  has  not  been  short  of  850,000  tons,  while  of  open-hearth  or  open-hearth. 

Siemens  steel  the  production  has  been  at  least  150,000  tons  more,  mak- 
ing a  total  output,  in  round  figures,  of  about  1,000,000  tons  of  steel ; 
whereas  in  1870  the  production  of  both  was  under  230,000  tons.    During 
1878  new  steel  works  have  been  put  into  operation  at  Rhymney  and 
other  places,  and  considerable  additions  are  now  being  made  to  exist- 
ing works  in  different  parts  of  the  country.    As  Bessemer  steel  works    Rapid    exten 
increase  and  multiply,  so  must  finished-iron  works  diminish  in  value  Jjjjj]^  of     8teel 
and  in  number ;  and  it  is  of  considerable  moment  that  this  should  be 
better  understood  than  it  is  at  the  present  time.      The  finished-iron 
trade  of  this  country  camo  to  the  front  with  extraordinarily  large  and 
rapid  strides.    In  1860  there  were  only  208  works  for  the  manufacture 
of  finished-iron  in  the  United  Kingdom.    In  1864  this  number  was  in-      Finished-iron 
creased  to  248;  in  1872,  to  276;  in  1874,  to  298;  and  in  1877,  to  312.  works- 
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Condition  of  the  The  number  of  puddling  furnaces  employed  in  these  works  increased 
twZF*"     %r(m  from  3,462  in  1860  to  6,338  in  1864,  and  7,311  in  1872 ;  but  in  the  years 

1874  and  1877  the  number  showed  a  slight  decrease,  owing  to  the  grow- 
Itolling-mille.    iDg  depression  of  trade.    Of  rolling-mills  at  work  in  the  United  King- 
dom, the  number  increased  from  439  in  1861  to  866  in  1871,  and  942  in 
1876.    This  development  was,  of  course,  induced  by  the  demand  for  rails 
and  plates  made  upon  us  by  other  countries  up  to  the  close  of  the  year 
1873,  when  our  former  customers  began  more  generally  not  only  to  sup- 
ply themselves  but  to  becomo  our  rivals  in  neutral  markets.    Within  15 
Manufactured-  years  the  resources  of  production  in  the  manufactured-iron  trade  of  the 
iron  trade.  United  Kingdom  increased  to  the  extent  of  2,467,000  ton6,  an  increase 

Finished-iron far  in  excess  of  any  probable  demands.    Of  the  104  now  finished-iron 
works.  works  erected  between  1860  and  1877  many  have  now  been  closed  for 

three  or  four  years,  and  others  are  falling  into  this  category  almost 
every  day.  In  the  north  of  England  full  a  million  and  a  half  sterling 
invested  in  finished-iron  works  has  been  yielding  no  return  for  upwards 
of  three  years ;  and  in  Wales  probably  a  larger  capital  has  been  alto- 
gether unproductive.  In  both  districts  many  works  are  valuable  only 
for  the  old  bricks  and  scrap  iron  to  be  obtained  by  their  demolition." 

Maintainedpro-     The  production  of  pig-iron  in  Great  Britain  has  been 

duction   of   pig-  r  ° 

iron.  maintained  at  almost  the  standard  of  1872  because  of  the 

very  low  prices  at  which  it  has  been  possible  to  manufacture 
it,  thus  permitting  its  exportation  in  large  quantities  to 
Germany,  Belgium,  and  other  countries.  The  decline  in  the 
British  iron  and  steel  exports  has  been  in  manufactured 
iron.  To  send  abroad  raw  or  half-manufactured  iron  pro- 
ducts, with  a  constantly  declining  demand  for  finished-iron 
products,  is  a  condition  of  the  British  iron  trade  which 
brings  the  least  pecuniary  profit  with  the  least  employment 
of  skilled  labor,  but  with  the  largest  consumption  of  native 
wealth, 
overproduction     Nor  is  the  Bessemer  steel  manufacture  of  Great  Britain 

sL*i  mer  prosperous.     It  is  suffering  to-day  from  overproduction. 

In  destroying  the  British  iron-rail  trade  it  is  not  clear  that 
it  has  not  commenced  to  prey  upon  itself.  Bessemer  steel 
rails  are  now  sold  at  the  same  prices  as  good  iron  rails,  a 
Sheffield  firm  having  recently  accepted  an  order  for  25,000 
tons  of  steel  rails  for  the  Northeastern  Railway  Company 
Low  prices,  at  £4  9*.  6d.,  or  $21.78.  Competition  between  the  owners 
of  Bessemer  establishments  in  Great  Britain  is  so  severe  that 
already  many  of  these  establishments  have  been  virtually 
cioeing  of  closed.  I  have  just  read  in  an  English  journal  that "  it  is  a 
fact  that  there  are  works  which  have  not  rolled  a  single  rail 
since  Christmas."  One  result  is  certain  to  follow  the  severe 
struggle  that  is  now  in  progress  in  Great  Britain ;  not  only 
iron  rails  but  also  all  forms  of  manufactured  iron  and  even 
crucible  steel  of  British  manufacture  must  be  driven  more 
and  more  from  British  and  foreign  markets. 
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The  extraordinary  development  of  the  British  iron  and  J^2^^m<S5S 
steel  industries  which  has  been  noted  has  been  almost  *«*«• 
equaled  by  the  rapidity  with  which  other  British  industries 
have  been  developed  since  the  close  of  our  civil  war.  These 
other  industries,  too,  have  suffered  from  the  effects  of  over- 
production as  severely  as  the  iron  and  steel  industries. 
During  1878  the  total  numbers  of  business  failures  in  Great 
Britain  was  15,059,  an  increase  of  4,037  in  comparison  with 

1877.  In  the  undue  development  of  British  manufacturing  undne  devei- 
•  jj«  j  •  xi-  <u  *.  •  *  *.  i.  ■  i_  i.  opnioot  of  Indus- 
industries  and  in  the  subsequent  misfortunes  which  have  trieB. 

overtaken  them  an  inflated  currency  has  had  no  part,  and 

until  recently  a  protective  tariff  has  had  no  friends. 

THE  PRESENT  CONDITION  OF  LABOR  IN  EUROPEAN  COUN-     Condition      of 

labor  in  Europe. 
TRIES. 

Inseparably  connected  with  the  condition  of  the  iron  and 
steel  and  other  manufacturing  industries  of  Europe  is  the 
condition  of  European  labor.  In  proportion  as  these  in- 
dustries have  been  depressed  so  has  labor  lost  its  opportu- 
nities or  gone  without  sufficient  reward.  The  working  pop- 
ulation of  Europe  which  is  employed  to-day  is  in  receipt  of 
wages  which  compel  the  severest  economy  in  personal  and    Severest  econ- 

omy  necessary 

household  expenses,  and  which  are,  with  few  exceptions, 
lower  than  the  wages  paid  to  them  before  the  late  era  of  in- 
dustrial activity  and  speculation.    The  number  of  the  un-    Number  of  the 

,,,«,«»  .  ...  .     nnemplo3'ed    be- 

employed,  and  of  those  who  earn  a  precarious  subsistence  myondaUprovionH 
employments  to  which  they  are  unaccustomed,  is  in  most experie,lC0 
European  countries  larger  than  has  been  known  for  many 
years,  and  is  especially  large  in  Germany  and  Great  Brit- 
ain.   But  for  the  maintenance  on  the  Continent  of  large 
standing  armies,  which  withdrew  many  thousands  of  skilled  jJJS?  intoatl°e 
and  unskilled  workingmen  from  competition  with  their  fel-  waiea. 
lows,  the  number  there  would  be  so  great  as  to  endanger 
the  public  peace.    A  few  illustrations  will  suffice  to  show 
the  present  condition  of  European  labor  in  both  manufact- 
uring and  agricultural  districts,  but  particularly  in  the 
former. 

In  Prance,  in  May,  1878,  the  average  daily  wages  of  car-    Prance. 
peuters  were  $1 ;  of  masons,  75  cents ;  of  painters,  95  cents ;    wage*  of  me- 
of  shomakers,  60  cents ;  of  tailors,  75  cents;  ot  women  em- ohaniC8" 
ployed  in  various  mechanical  occupations,  from  35  to  60 
cents;  and  of  children  similarly  employed,  from  10  to  35 
cents.    At  Creusot,  where  the  highest  wages  ou  the  Conti-  ofcreu»otorker8 
uent  are  paid  to  iron  workers,  the  net  wages  of  puddlers,  in 

1878,  were  about  $2  a  day,  and  helpers  received  75  cents. 
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bX^ope1* At  the  blast  f ttrnace8  a*  8aint  Chamond,  in  1878,  an  ash- 

wagi-s  in  France,  wheeler  received  50  cents  a  day,  an  ordinary  laborer  65 

cents,  a  fireman  70  cents,  and  engineers  70  to  90  cents.    The 

average  annual  earning  of  French  colliers,  in  1872,  were  only 

980  francs,  or  $189.14,  and  their  earnings  are  now  still  less. 

Miners.  In  1877  the  French  Mining  Department  gave  the  average 

wages  earned  by  the  men  employed  in  all  the  coal  pits  and 
iron  mines  in  France  as  being  from  about  Is.  9d.  to  2s.  4eL,  or 
43  to  57  cents,  per  day  of  about  11  hours.    In  the  same  year 

Report  of  Mr.  Mr.  Frederick  Brittain,  an  English  commissioner  to  inquire 

Com'r  Frederick  j  *»  -a 

Brittain.  into  the  rates  of  wages  then  paid  in  France,  reported  that 

at  an  iron  works  visited  by  him  he  found  the  wages  of  the 
preceding  six  months  to  have  averaged  4*.  6J(L,  or  86  cents, 
per  man  per  day  of  11  hours ;  at  several  other  iron  works 
he  found  that  the  wages  ranged  from  2«.  6d.  to  4a.  per  day 
Machinists.  0f  ix  hours.  In  the  machine  shops  at  Lille  he  found  that 
the  wages  paid  were  2*.  2£d.,  or  54  cents,  per  day  for  labor- 
ers, and  3s.  4d.  to  3*.  9d.  per  day  for  mechanics,  the  day 
being  11  hours  long.  Since  1877  wages  have  been  reduced 
in  France,  but  they  are  still  higher  than  are  paid  in  most 
Continental  countries.    A  recent  consular  report  to  our  own 

iu  Franco0  wag°8  government  places  the  average  daily  wages  in  France  at  45 

cents,  aud  the  amount  of  the  annual  revenue  of  a  represent- 
ative  French  family,  composed  of  father,  mother,  and  five 
children,  one  of  which  is  old  enough  to  work,  at  $1.79.20. 
Its  average  annual  expense  is  estimated  at  $167,  or  $3.21  a 
week. 
Belgium.  During  the  first  half  of  1878  the  average  daily,  wages  of 
wages  of  coi- colliers  in  Belgium  were  2.86  francs,  or  55  cents,  per  day, 

Her8'  which  was  a  decline  from  3.08  francs  a  year  previously.   The 

iron  workers,  average  wages  of  skilled  labor  in  Belgian  iron  works  had  in- 
creased in  1872  to  11  francs  per  day  of  11  hours,  but  in  1876 
they  had  fallen  to  5  francs,  and  in  1877  to  4  francs,  and  even 
to  3 J  francs.  The  steam-hammer  man  receives  4  francs  per 
day,  and  the  puddler,  who  pays  his  own  help,  receives  about 
$2  per  ton  of  puddled  bars.    The  secretary  of  the  British 

and^iood'  of °Bei- legation  at  Brussels  reports  that  "a  Belgian  laborer  works 

gian  laborers.     from  Monday  morning  at  six  o'clock  until  Saturday  night  at 

twelve  without  intermission,  and  lives  on  food  on  which  a 
British  laborer  would  starve." 
jiusna.  jn  Russia  the  wages  of  a  peasant  usually  range  from  14 

wages  of  peas- to  37  cents  a  day,  and  the  wages  of  his  wife  or  daughter 
from  7  to  14  cents.  At  Odessa  the  price  of  labor  h  as  reached 
the  extraordinary  height  of  50  cents  a  day.  Throughout 
Russia  the  average  rate  of  peasants'  wages  is  25  cents  a  day 
for  men,  12£  cents  for  women,  and  37J  cents  for  a  man  and 


IKON   AND   STEEL   EXHIBITS:    COMMISSIONER   MOREELL.      105 

his  horse  and  wagon.    The  products  of  the  farm  bring  pro-  ^S^Sn^e.  ** 
portionate  prices :  A  sheep  25  cents ;  a  cow  $3  to  $4 ;  and  a 
horse  $5.    The  luxuries  of  civilization  are  almost  unknown  v^^Ja  farra 
to  the  peasants  and  working  classes  of  Russia. 

The  wages  of  skilled  workingmen  in  Austria  have  been    Austria. 
reduced  about  20  per  cent,  during  the  last  four  years.    The 
silk  industry  furnishes  employment  to  many  Austrian  men 
and  women.    In  1871,  when  Austria  was  prosperous,  first-    silk  workers, 
class  cocoon  winders  received  $1.80  per  week  of  72  hours, 
and  raw-silk  winders  received  $1  per  week  of  60  hours.    The 
Austrian  State  Railways,  employ  over  12,000  men,  women, 
and  children.    The  wages  of  the  men  vary  from  36  cents  to    Mechanic*  and 
$1.09  a  day ;  the  average  wages  paid  to  the  women  are  20      "**' 
cents  a  day,  and  to  children  16  cents  a  day. 

In  Westphalia,  in  Germany,  the  wages  of  general  work-    Qermamy. 
men  in  iron  and  sheet  ware  works,  in  1875,  were  $4.50  a  week,    wages  of  iron 

77  7  workers. 

and  the  wages  of  day  laborers  were  $3.80  a  week ;  in  iron 
foundries  molders  received  $4.64  a  week  and  day  laborers 
13.90  a  week,  the  week  being  composed  of  six  days  of  11 
hours  each.    Agricultural  laborers  throughout  Germany  re-      Agricultural 
ceived  from  31  cents  to  53  cents  daily,  in  1878,  if  men,  and  if Ufcborer8- 
women  about  one-third  less.    Men  laborers  in  towns  received  Town  laborers. 
from  50  to  55  cents  a  day ;  women  from  25  to  37 J  cents ;  work- 
men employed  on  public  works  from  40  to  57  cents.    In  the 
Thuiingian  States  carpenters,  blacksmiths,  masons,  and   Mechanic*. 
bricklayers  received  from  55  to  62£  cents ;  tailors  from  45  to 
50  cents ;  railway  brakemen  from  40  to  45  cents,  with  an  ad- 
ditional allowance  of  about  $5  a  month  for  mileage.    In  all 
the  cases  mentioned  boarding  is  not  included.    In  Bruns- 
wick, Germany,  skilled  workmen  received  from  48  to  76  cents 
a  day,  without  board.    At  Bremen  wages  per  week  were  as   wages  at  Br» 
fo!low8 :  Shoemakers,  $2.50  to  $3.75 ;  carpenters,  $3.75  to  $5 ; men* 
tailors,  $5  to  $6.25 ;  masons,  $3.75  to  $5 ;  blacksmiths,  $2.50 
to  $3 ;  joiners,  $2.50  to  $3.    The  present  rates  of  wages  in 
Germany  are  from  15  to  20  per  cent,  lower  than  in  1876.    As 
an  illustration  of  the  distress  which  prevails,  the  official 
statement  has  been  made  that  the  burgomaster  at  Goburg  Laborers  at  Co- 
employed  200  laborers  during  the  winter  and  spring  of  1878  burg  to  187a 
in  laying  out  and  grading  an  addition  to  the  city  cemetery, 
and  paid  each  man  26  cents  as  daily  wages  upon  which  to 
keep  body  and  soul  together. 

In  Italy  the  average  wages  of  masons,  carpenters,  smiths,   iuay. 
and  other  mechanics  are  about  65  cents  per  day  of  12  hours, 
the  minimum  being  50  cents  and  the  maximum  $1.20.    Or-    wages  of  me- 
dinary  laborers  on  government  railways  are  paid  from  50  boJSJa*  Md  ** 
to  60  cents  a  day ;  conductors,  engineers,  and  other  railway 
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i^itfj^pL  **'  emPloy^8  a*6  Pa*d  liberal  wages.    Silk  spinners  (women)  are 

silk  workers.   Pai(l  from  18  to  24  cents  per  day  of  13  hours,  including  lodg- 

Agricaituraiia.  ing  but  not  board.     Agricultural  laborers  throughout  Italy 

receive  from  25  to  40  cents  a  day,  without  board,  except  in 

harvest,  when  they  are  paid  from  60  to  70  cents  per  day  of 

15  hours. 

Great  Britain,     in  Great  Britain  the  wages  of  labor  have  been  repeatedly 

reduced  during  the  past  few  years,  and  every  week  brings 

us  telegraphic  intelligence  of  still  further  reductions.    One 

of  the  latest  dispatches  by  cable  states  that  "the  reduction 

wages        of  of  12A  per  centum  in  the  wages  of  which  the  Fife  and  Clack- 

Scotch  colliers.  ...         ,  ,        *  ...  ,       ,t     . 

mannan  corners  have  received  notice  will  make  their  aver- 
age wages  three  shillings  a  day,  which  is  lower  than  for  many 
years ;  but  no  serious  opposition  to  the  reduction  is  antici- 

Minera.  pated."    In  October,  1878,  the  earnings  of  Scotch  miners 

averaged  2*.  9d.  a  day. 

wages  of  Brit-     The  wages  of  British  colliers,  iron  miners,  and  iron  work- 

ish   colliers  and  -,  .,  ,,  ,     «  .,  . 

miners.  ers  are  lower  now  than  they  were  before  the  recent  rise  in 

prices.    The  wages  of  Northumbrian  coal  miners  are  15  per 
cent,  below  the  level  from  which  they  had  advanced,  and  a 
further  reduction  is  impending.    In  Durham  the  price  now 
paid  per  ton  for  mining  coal  is  Is.  10(2.,  and  in  1871,  before 
the  rise,  the  price  was  2*.  a  ton.    Notwithstanding  this 
reduction,  notice  of  a  still  further  reduction  of  20  per  cent. 
has  been  given  to  the  Durham  miners,  and  the  surface 
laborers  at  the  mines  have  been  notified  that  a  reduction  of 
12 J  per  cent,  will  be  made  in  their  wages,  coupled,  however, 
with  a  reservation  that  the  wages  of  able-bodied  men  shall 
not  be  brought  below  2s.  6rf.,  or  61  cents,  a  day.    In  the 
iron-mining  industry  in  the  north  of  England  wages  which 
in  1871  were  fixed  at  the  rate  of  lid.  per  ton  rose  to  1*.  4d. 
per  ton  in  1873,  and  have  now  fallen  to  lOd.,  from  which  it 
is  probable  that  a  penny  per  ton  will  shortly  be  taken.    As 
far  back  as  the  summer  of  1877  it  was  announced  that  the 
South  Staffordshire  coal  trade  was  so  depressed  that  but 
little  more  than  half  time  was  being  made  at  the  collieries, 
and  that  the  earnings  of  the  colliers  did  not  average  more 
than  from  12*.  to  14*.  a  week.    The  situation  is  worse  to-day. 
Pnddiers.        The  price  of  puddling  in  England  is  now  7*.  Gd.,  or  $1.82,  a 
ton,  and  about  one-third  of  this  sum  the  puddler  pays  to 
the  helper.    In  1873  the  price  of  puddling  was  13*.  3d.  a 
ton.    The  reduction  to  7*.  6d.  is  therefore  almost  44  per  cent 
wages  of  pud- In  the  United  States  the  price  of  puddling,  if  I  am  cor- 

TTiSted  states.  e  rectly  informed,  is  nowhere  to-day  lower  than  the  highest 

English  price  in  1873,  and  at  Pittsburgh  it  is  $5  a  ton,  or 
almost  three  times  the   present  English   price.     Other 
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branches  of  British  industry  than  the  coal  and  iron  trades  ^^^rop^1** 

have  experienced  a  depression  so  severe,  that  the  wages  of 

workingmen  employed  in  them  have  also  been  frequently 

and  greatly  reduced,  but  I  refrain  from  giving  details.    In 

their  efforts  to  force  down  wages  the  masters  have  been 

strenuously  resisted  by  their  workmen,  but  the  former  have 

been  successful  in  every  contest.    During  1878  there  were 

no  fewer  than  277  strikes  in  Great  Britain ;  in  1877  there    strikes. 

were  181. 

Much  destitution  and  suffering  have  prevailed  among  Destitution  and 
British  workingmen  and  their  families  in  consequence  of  the 
reductions  in  wages  which  have  been  noted,  but  the  full 
force  of  the  existing  hard  times  in  Great  Britain  has  fallen 
upon  the  tens  of  thousands  who  have  been  thrown  out  of 
all  employment  and  denied  any  wages.  Upon  this  sad  story 
I  do  not  propose  to  enter  further  than  to  show  that  no  relief 
has  yet  been  found  for  the  unemployed,  and  that  the  strug-  struggle  for  life, 
gle  for  life  itself  is  now  very  severe.  Two  recent  cable  dis- 
patches show  how  great  is  the  existing  distress  in  one  of  the 
leading  iron  and  steel  manufacturing  districts  of  England: 

•'  London,  November  20, 1878.— A  state  of  appalling  distress  and  desti-  Sheffield, 
tatbn  exists  among  the  mechanics  and  laborers  of  Sheffield  in  conse- 
quence of  the  business  depression.  Hundreds  of  persons  are  living  in 
tenements  without  clothing  or  furniture,  which  they  have  been  forced 
to  sell  to  procure  food.  They  are  without  fuel  and  are  dependent  upon 
the  charity  of  their  neighbors  for  subsistence.  The  mayor  has  called  a 
public  meeting  to  devise  measures  of  relief." 

"  London,  February  28, 1879.— The  mayor  of  Sheffield  stated  at  a  meet- 
ing yesterday  that  in  one  district  of  that  town  there  are  4,000  persons 
destitute  and  400  families  are  actually  starving.  The  relief  fund,  ex- 
cept about  £800,  has  been  expended." 

It  is  announced  that  at  Chester,  in  February  last,  the  Chester, 
guardians,  in  order  to  provide  work  for  the  distressed 
laborers,  had  given  employment  in  stone-breaking,  at  Is.  6d. 
a  day,  to  as  many  as  desired  to  apply  for  it  at  the  work- 
bouse.  Belief  committees  and  soup-houses  are  to-day  found 
in  most  mining  and  manufacturing  districts  in  England, 
Scotland,  and  Wales.  The  trades  unions  are  assisting  their 
unemployed  members  to  emigrate  to  the  United  States  and  Emigration, 
other  countries,  and  English  newspapers  urge  all  the  unem- 
ployed to  emigrate  if  they  can  find  the  necessary  means. 
It  is  mentioned,  however,  that  "  wholesale  emigration  has 
but  partially  mitigated  the  distress  in  the  Cornish  tin-mining  Cornwall, 
industry,  thousands  of  penniless  women  and  children  being 
left  behind.  Hundreds  of  men  unable  to  emigrate  are  abso- 
lutely without  employment.  The  distress  has  now  exceeded 
the  bounds  of  private  liberality."    The  distress  in  England 


108  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

b^SfmS^1' m  8aid  *°  be  more  Seneral  and  pitiful  than  that  which 

accompanied  the  "  cotton  famine  "  in  1862. 

wfmenloymenjmd     ^  a*1  European  countries  women  are  engaged  in  many 
children.  masculine  employments,  and  children  in  employments  to 

which  they  are  unsuited.    Of  5,887  persons  employed  in 

the  iron  mines  of  Sweden  in  1876  there  were  421  women 

Women  as  fur-  and  girls.    At  Creusot  and  other  French  iron- works  women 

coS?eraan  8  m  perform  a  large  part  of  the  labor  about  blast  furnaces  and 

above  ground  at  the  coal  mines.  All  the  work  at  the  coal 
washers  is  done  by  them,  and  they  are  also  employed  in 
Meld  work,  wheeling  coal.  French  women  work  in  the  fields,  perform- 
ing the  labor  of  men,  and  in  some  of  the  cities  of  France 
they  may  be  seen  cleaning  the  streets,  digging  cellars,  and 
Miner*.  doing  other  work  which  in  our  country  is  only  performed 

by  men.  Women  and  children,  both  boys  and  girls,  work 
about  Belgian  blast  furnaces,  wheeling  coal  and  ore,  and 

Women  bo  a,  a*so  wor^  ^  the  coal  mines.    The  government  recently 
and  girl*  'in  Bci-  refused  to  exclude  women  and  girls  from  the  mines,  but 

gian  mines.  °  J 

fixed  the  minimum  age  of  boys  working  in  the  mines  at  12 
and  that  of  girls  at  13  years.    In  Italy,  Austria,  and  Ger- 
many women  work  as  regularly  in  the  fields  as  do  the  men. 
In  Wales  they  engage  in  many  laborious  outdoor  employ- 
ments.   In  England  thousands  of  young  girls  are  still  em- 
Brick  carriers,  ployed  in  carrying  day  in  the  brick-yards.    The  poverty  of 
comfort, y'    and  the  working  people  of  Europe,  especially  since  the  reaction 
flitninees.  ^  prices  an(j  Wage8  a  few  years  ago,  is  doubtless  the  prin- 

cipal  reason  why  women  and  children  help  to  do  the  work 
of  men,  the  earnings  of  all  the  members  of  the  family  who 
can  work  being  necessary  to  keep  the  wolf  flrom  the  door. 
It  will  readily  be  inferred  that  the  food,  and  clothing,  and 
household  comforts  of  the  family  of  a  European  working- 
man  are  not  such  as  the  families  of  our  well-to-do  American 
mechanics  and  farmers  are  accustomed  to. .  A  conditioa  of 
society  which  requires  such  sacrifices  and  imposes  such  pri- 
vations is  not  desirable  in  this  country. 

Ameruxm  com-  AMERICAN  COMPETITION  IN  FOREIGN  IRON  AND 
%^Zx%u?w'  STEEL  MARKETS. 

A  study  of  the  present  condition  of  the  irou  and  steel  in- 
dustries of  Europe  and  of  the  condition  of  European  labor 
inquiry  as  to  naturally  leads  to  the  inquiry  whether  the  iron  and  steel 

competition      in  *  «     ,      -r-r    .       -,   « 

countries  where  manufacturers  of  the  United  States  can  compete  in  foreign 

markets  with  industries  so  depressed  and  with  labor  so 

poorly  rewarded,  and  to  the  further  inquiry  whether  they 

could  hold  possession  of  the  home  market  if  the  protection 

'  now  afforded  by  duties  on  imports  were  withdrawn.    It  is 
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clear  to  me  that  if  the  crude  and  coarse  forms  of  iron  and^^Ti^^i 
steel  be  considered,  such  as  pig-iron,  bars,  rails,  plates,  sheets,  «"*>*«««• 
and  beams,  neither  of  these  inquiries  can  be  answered  in  the 
affirmative. 

It  is  well  known  to  every  well-informed  person  that  the  our  present  low 
prices  of  iron  and  steel  in  this  country  never  were  so  low  as  ?f  'sever©  homo 
they  are  to-day,  and  that  these  low  prices  are  the  result  of  comPetltion- 
the  severest  home  competition  which  has  ever  been  expe- 
rienced.   In  the  struggle  for  the  possession  of  the  home 
market  which  the  financial  panic  of  1873  precipitated  and 
entailed  upon  our  iron  and  steel  manufacturers,  they  have 
made  use  of  every  resource  that  science  and  skill  and  econ- 
omy could  suggest  as  a  cheapening  influence.    -Improve-  cj£™£J3J|*  ^ 
ments  in  machinery  and  in  processes  have  been  made  at  great  cesses. 
expense;  old  methods  of  manufacture  have  been  modified  or 
discarded;  search  has  been  made  for  better  and  cheaper 
raw  materials ;  wages  and  profits  have  been  reduced.  Many   Difficulties  and 
manufacturers  have  resorted  to  all  the  expedients  here  named,  < 
by  which  they  hoped  to  keep  their  establishments  in  opera- 
tion, and  yet  have  been  unable  to  maintain  their  hold  on  the 
market,  and  with  the  failure  to  do  this  have  retired  from 
business  or  been  forced  into  bankruptcy.    With  the  knowl-   ourpresentiow 

r     *  prices        exceed 

edge  of  this  severe  competition  and  its  effects  before  us,  it  is  ™»°  <*  Europe, 
not  a  reasonable  supposition  that  prices  can  go  much,  if  any, 
lower  than  they  now  are.    And  yet  there  are  many  countries 
in  Europe  in  which  both  iron  and  steel  are  made  much  more 
cheaply  than  in  the  United  States.    Competition  in  these 
countries  has  been  as  severe  as  in  this  country;  bankruptcy 
has  followed  bankruptcy;  wages,  always  lower  than  in  the 
United  States,  have  been  reduced  and  reduced  again.    Spe- 
cial natural  advantages,  joined  to  low  wages,  have  combined 
with  a  slackening  demand  to  bring  the  prices  of  iron  andin^^^^ 
steel  in  Europe  down  to  a  level  which  has  never  before  been  J^e^6™080*" 
reached. 

Among  the  natural  manufacturing  advantages  referred  to,  J-?6®?  transpor- 
cheap  transportation  is  most  prominent.     In  the  United 
States  our  best  ores  are  found  at  long  distances  from  the  fuel ,  i>kfe«cp  of  our 

°  best  ores  from  the 

that  is  needed  to  smelt  them;  much  of  the  pig-iron  manu-*101- 

factured  is  necessarily  made  at  long  distances  from  the 

works  which  refine  it  into  finished  iron  and  steel,  and  even 

the  finished  product  is  usually  transported  hundreds  of  miles 

Wore  it  reaches  the  consumer.    In  Europe  the  ores  and  fuel  orefSu{mfuei  S[ 

are  usually  found  in  proximity  to  each  other  and  to  finished-  jgjjjy  p***  of 

iron  and  steel  works,  or  can  be  cheaply  transported.    The 

territorial  extent  of  the  leading  manufacturing  countries  of 

Europe  is  small  indeed  when  compared  with  the  wide  extent 
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petu£^M%!m  °^  our  own  counfry»  an(i  the  mineralogical  riches  of  Europe 
markets.  are  distributed  with  remarkable  evenness.    Hence  railroad 

transportation  is  not  there  the  tax  that  it  is  in  this  country, 
and  canal  and  ocean  transportation  still  more  cheaply  serve 
the  European  manufacturer  by  bringing  to  him  raw  mate- 
Great    ndvan- rials  or  taking  his  finished  product  to  a  market.    Great 
portation       in  Britain  alone  has  over  4,000  miles  of  canal,  and  her  facili- 

Great  Britain.         ,  .    .  .        .  .       ' 

ties  lor  receiving  and  shipping  raw  materials  and  manufact- 
ured products  by  sea  are  unequaled. 
jjJjj    L°wtMan     My  distinguished  friend,  Mr.  I.  Lowthian  Bell,  M.  P.,  in 

his  report  to  his  government  on  the  iron  and  steel  resources 
of  the  United  States,  as  represented  at  the  Philadelphia 
Exhibition,  saw  and  recognized  the  influence  of  long  lines 
of  transportation  in  adding  to  the  cost  of  American  iron 
and  steel  products.    He  said : 

Proximity     of     "  The  vast  extent  of  the  territory  of  the  United  States  renders  that 
Great  Britain,      possible  which  in  Great  Britain  is  physically  impossible;  thus  it  may 

and  does  happen  that  in  the  former,  distances  of  nearly  1,000  miles  may 
intervene  between  the  dre  and  the  coal,  whereas  with  ourselves  it  is 
difficult  to  find  a  situation  in  which  the  two  are  separated  by  even  100 
miles." 

is^Jd6  ^n°faflnd  This  is  a  frank  statement  of  facts,  but  I  may  add  to  it 
untted  instatea!  ano^er  important  fact,  which  the  books  of  leading  manu- 
increased  one-  factoring  companies  will  verify,  that  fully  one-third  of  the 
avoidable  trans- cost  of  all  the  finished-iron  and  steel  that  are  made  in  the 

portation. 

United  States  is  created  by  unavoidable  railroad  transpor- 
tation. If  it  were  possible  to  make  iron  and  steel  in  this 
country  without  paying  this  tax  to  the  railroads,  there  are 
few  railroads  that  would  pay  a  dividend  to  their  stockhold- 
ers, and  the  building  of  new  railroads  would  practically 
Railway  reve-  cease,  for  all  our  leading  railroad  companies  derive  a  large 

nues         derived  7  ox-  «=> 

therefrom.         part  of  their  revenue  from  the  transportation  of  the  ore, 

coal,  coke,  limestone,  pig-iron,  and  finished-iron  and  steel 

used  at  or  produced  by  our  iron  and  steel  works.    With  the 

cost  of  transportation  reduced  fifty  per  cent.,  and  the  price 

of  labor  reduced  to  the  European  standard,  this  country 

could  make  iron  and  steel  as  cheaply  as  Europe,  but  neither 

we    do    not  result  is  possible,  and  neither  is  desirable.    It  is  not  wise 

tbek    EmSp^n  statesmanship,  nor  true  economy,  nor  humanity  worthy  of 

standard.  tne  name  fa^  seeks  to  cheapen  any  product  by  making 

capital  a  coward  and  labor  a  slave.    But  labor  in  this  coun- 
try cannot  be  made  the  slave  that  it  is  in  Europe,  if  legis- 
lation would  seek  to  force  such  a  result.    Its  greater  intel- 
Dignitv,  .  »nd  ligence,  its  political  privileges,  and  its  wider  opportunities 

now  er  oi     laoor 

™    the   united  forbid  the  degradation.     It  would  speedily  reverse  at  the 

ballot-box  all  hostile  legislation,  and  millions  of  fertile  and 
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unbroken  acres  in  the  West  will  long  afford  an  outlet  to^jjJJ^^; 
surplus  labor  in  our  manufacturing  districts.  *w*  markets. 

We  will  doubtless  continue  to  increase  our  exports  of  such  ^  *>or  exports  of 

r  hardware       and 

products  as  hardware,  edge-tools,  and  light  specialties,  m  took  uiwiy  to 
the  production  of  which  American  ingenuity  has  given  us 
an  advantage;  but  bulky  iron  and  steel  products,  which  are     ' 
manufactured  with  materials  and  by  the  employment  of 
skill  that  Europe  possesses  in  common  with  ourselves,  we    we  cannot  ex- 
cannot  export  in  appreciable  quantities,  even  to  our  nearest  and  st«eiyproT 
neighbors.    A  reference  to  the  statistics  of  American  ex- uc 
ports  will  show  that  we  cannot.    Our  iron  and  steel  manu- 
facturers will  do  well  to  abandon  the  hope  that  such  a  re- 
salt  is  possible.    The  statesmen  of  the  country  need  not 
look  for  these  manufacturers  to  swell  our  foreign  commerce 
with  their  products.    The  home  market  is  all  that  they  can 
supply  under  existing  conditions,  and  in  supplying  it  with 
good  iron  and  good  steel  at  the  lowest  prices  ever  charged 
to  American  consumers  they  will  find  sufficient  employment    onr  opportnni- 
for  all  their  energies  and  perform  a  service  to  their  country-  commerce  necIS 
men  far  greater  than  could  follow  an  uncertain  struggle Mn  y  im 
with  overcrowded  countries  for  the  supply  of  foreign  mar 
kets. 

i  trust  that  no  man,  be  he  statesman  or  manufacturer,    Great  Britain's 
▼ill  be  deluded  with  the  thought  that  our  most  formidable  to  regain  pooaee- 
manufacturing  rival,  Great  Britain,  will  cease  her  efforts  to  fian  market 
regain  possession  of  our  home  markets.    Her  manufacturers 
of  cotton,  woolen,  iron,  steel,  and  other  products  are  forc- 
ing labor  to  accept  as  low  wages  as  are  paid  in  the  poorest 
country  on  the  Continent  of  Europe;  and,  with  the  many 
natural  and  acquired  manufacturing  advantages  which  they 
possess,  they  will  in  a  little  while  set  at  defiance  the  manu- 
facturing advantages  of  all  other  countries.    Temporarily 
under  a  cloud,  because  of  the  progress  made  by  other  coun- 
tries in  developing  their  own  resources,  or  because  of  their 
financial  inability  to  continue  the  large  orders  once  given 
to  her  manufacturers,  Great  Britain  will  make  a  desperate 
effort  to  emerge  from  it  by  seeking  to  undersell  the  whole    wiu   attempt 

„        ,        ..,.*,  ,  ^  ,  to  nnderaeU  the 

world.  Against  this  fresh  assault  most  Continental  coun-  whole  world, 
tries,  and  some  British  colonies,  will  defend  themselves  with 
protective  tariffs,  and  if  this  country  would  not  see  many 
of  its  leading  industries  overthrown  it  must  resolutely  ad- 
here to  the  revenue  policy  which  has  developed  those  indus- 
tries and  which  is  enabling  the  country  to-day  to  enter  with 
hope  and  confidence  upon  a  new  era  of  prosperity.  I  would 
not  excite  unnecessary  fears,  but  my  duty  to  my  country- 
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p4utonein  °for. men  would  not  &©  performed  if  I  did  not  warn  them  of  the 
eign  markets,      danger  which  will  constantly  impend  over  their  industrial 

welfare  so  long  as  a  powerful  rival  is  able  to  force  its  labor 
to  the  lowest  point  of  human  endurance,  and  untiringly 
seeks  by  diplomatic  and  other  methods  to  force  the  products 
of  that  labor  upon  countries  which  do  not  want  them,  and 
which,  like  Spain  and  Turkey,  will  be  impoverished  if  they 
buy  them. 

DANIEL  J.  MORRELL, 

Additional  Commissioner. 

[In  the  collection  of  the  historical  and  statistical  information  con- 
tained in  this  leport  I  have  had  the  valuable  assistance  of  Mr.  James 
M.  Swank,  the  Secretary  of  the  American  Iron  and  Steel  Association, 
and  this  assistance  I  thankfully  acknowledge. 

D.  J.  MORRELL.] 
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(Extract  from  the  Official  ClMstficatfam.) 

CLASS  20.— POTTERY. 

Biscuit  ware,  hard  and  soft  paste  porcelains. 

Fine  earthen  ware  with  colored  glazing,  etc.    Earthen-ware  biscuit.    Terra  ootta 
Enameled  lava.    Bricks  and  tiles.    Stone  ware. 
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CERAMICS. 


INTRODUCTORY  AND  GENERAL  VIEW. 

The  display  of  ceramic  products  at  the  Paris  Exhibition  ^^g1^  f  ex- 
of  1878  was  the  largest  and  most  complete  of  any  yet  madee*hiMtions. 
at  the  great  international  exhibitions.  It  far  exceeded  in 
extent,  diversity,  and  quality  the  display  made  at  Paris  in 
1807,  or  at  Vienna  in  1873,  or  at  Philadelphia  in  1876.  As 
an  exhibit  of  the  condition  of  the  potter's  art  at  the  present 
day  it  was  magnificent,  comprehending,  as  it  did,  every  va- 
riety and  ramification  of  product,  from  the  humble  brick 
and  tile  to  the  wonderful  vases  of  Sfevres  and  the  inimitable 
plaques  of  Solon.* 

The  great  advance  in  the  quality  and  art-merit  of  the  ^J"^  j£ 
products  was  very  satisfactory  to  those  who  have  specially  merit- 
observed  the  progress  of  this  industry  for  the  last  decade, 
or  since  the  Exhibition  of  18G7.    This  advance  is  not  alone 
in  the  improvement  and  combination  of  the  materials  form- 
ing superior  bodies,  glazes,  and  enamels,  but  in  form,  color, 
and  novelties  in  design  and  adaptation  to  the  advancing 
tide  of  artistic  decoration.    Art  is  making  its  impress  upon 
the  clay  in  many  more  ways  than  formerly.    The  capacity 
of  the  material  is  becoming  more  and  more  appreciated. 
The  chemist  has  helped  to  enrich  the  palette  of  the  painter 
in  vitrifiable  colors  and  to  render  possible  effects  of  color 
and  shade,  before  unattainable.  Glazes  are  now  compounded  fa JS^findJ1^ 
that  flow  into  and  preserve  every  detail  of  the  stroke  of  the  effects- 
artist's  brush,  without  a  blur  or  fusion,  heightening  the  de- 
sired effect  as  varnish  brightens  a  painting  on  canvas.    The 
hold  and  striking  effects  of  incised  lines  are  better  under- 
stood, and  engraved  clay,  or  grafito  work,  preserves  the  con-    orajuo. 
ceptions  of  some  of  our  ablest  artists.    Again,  the  clay  is 
built  up  in  relief  upon  a  background  of  any  desired  color 
vith  effects  rivaling  the  cameos  of  the  glyptic  ai*t.    Again,    Pdumr-pdte 
the  process  is  partially  reversed,  and  the  design  is  partly 
scooped  from  the  clay  and  is  then  filled  with  enamels  of  the 
desired  color,  which,  when  fused,  form  a  species  of  cloisonnd.    cioUonnK 
Clay  and  enamels  lend  themselves  most  fittingly  to  decora- 

*  See  frontispiece  and  article  on  Pdte-sur-p&te ;  infra. 
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tion  in  the  hand  of  the  habile  artist,  who,  to  win  the  best 
results,  must  unite  the  qualities  of  painter,  sculptor,  and 
potter. 
Appreciation     The  rapid  expansion  of  the  potters  art  finds  explanation 
art*  e  pofcter8in  the  increased  appreciation  of  its  products  by  the  people 
under  the  advancing  culture  of  the  public  taste,  and  the 
sharp  competition  which  it  engenders  amongst  the  potters 
for  the  production  of  more  and  more  attractive  novelties. 
Tho    ceramic  The  mania  for  collecting,  comparing,  and  studying  the  ex- 
tnama"  amples  of  tho  potter's  art  of  all  countries  and  periods  has 

exerted  a  great  influence  in  promoting  an  intelligent  com- 
CoUections.  prehension  of  it.  Public  collections  have  been  multiplied 
and  enriched,  serving  alike  for  the  education  of  the  potter 
and  his  patrons.  It  is  an  art  which,  beyond  all  others,  re- 
quires the  objects  themselves  for  illustration.  No  delinea- 
tion by  the  graver,  uo  reproduction  of  light  and  shade  by 
photography,  and  no  process  of  color-printing  can  give  the 
luster  of  the  enamel  or  the  translucent  beauty  of  porcelain. 
Tho  most  en-  Thev  must  be  seen  to  be  appreciated.    No  other  form  of  art 

during  of  art  me-  c 

mortals.  creation  so  well  endures  the  ravages  of  time  and  survives 

the  records  of  man.  Collections  of  pottery  thus  have  a 
manifold  value,  not  alone  technical  and  aesthetic,  but  they 
are  full  of  ethnographical  and  historical  teaching.  The  great 
exhibitions  are  powerful  factors  to  the  advancement  of  the 
art,  by  bringing  the  latest  achievements  of  the  potters  to  the 
notice  of  the  world  under  circumstances  inviting  comparison 
and  description.  The  best  examples  find  their  way  into  the 
collections  of  connoisseurs  or  the  cases  of  public  museums, 
influence  of  In  this  art,  as  in  all  others,  the  international  exhibitions  are 
powerful  educators.  It  is  by  seeing  that  the  mass  of  man- 
kind is  stimulated  to  learn.  The  millions  who  witnessed  the 
unrivaled  collection  of  ceramic  products  at  Paris  could  not 
fail  to  be  taught  by  it.  Any  attempt  at  description  fails  to 
convey  an  adequate  idea  of  it.  It  is  a  consolation  that  some 
of  the  best  examples  were  secured  for  the  museums  of  Great 
Britain  and  the  Continent.  A  few  found  their  way  to 
America. 


sonth sensing-     The  collection  at  South  Kensington  has  been  greatly  en- 
ton  Museum.  .  .  °  I-, 

riched  from  the  successive  exhibitions  and  other  sources. 

^PersJan  p0*-  The  collection  of  Persian  pottery  is  enormous  and  of  im- 
Japa&esc.  mense  value.  The  treasures  of  Japanese  pottery  of  all 
periods  are  unequaled  elsewhere.  In  gathering  this  collec- 
tion together  the  powerful  aid  of  the  Government  qf  Japan 
has  been  successfully  invoked,  and  examples  of  work  from 
all  the  noted  potters  of  Japan  may  now  be  found  admirably 
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classified  and  arranged  in  London.    Many  of  the  rarest  and 
most  precious  pieces  of  ancient  Japanese  pottery  are  found 
there. 
The  influx  of  the  unending  variety  of  forms  of  Japanese ,.  Effects  of  the 

Japanese  style. 

porcelain  and  faience,  in  collections  and  in  commerce,  has 

bad  a  great  effect  upon  the  taste  of  the  public  and  the  art 

of  the  period.    It  is  not  more  strongly  shown  than  in  the 

decorative  pottery  of  the  day,  whether  of  French  or  British 

manufacture.    The  spirit  of  Japanese  decorative  art  hag 

been  caught  in  both  countries,  as  the  ceramic  products  at 

the  exhibition  stalls  abundantly  proved.    In  this  result  we 

have  a  repetition  of  the  influence  exerted  a  century  ago 

upon  potting  in  Europe,  when  in  fact  the  importation  of   original  etimv- 

"china"  stimulated  Europeans  toundertake  the  manufact-  mSidngporcejSJi" 

ure.   Thus  the  same  influences  which  served  to  plant  and  0hina' 

force  into  activity  the  manufacture  of  porcelain  in  Europe 

have,  since  the  opening  of  trade  with  Japan  by  the  United 

States,  a  century  later,  vivified  and  greatly  advanced  the 

art 

The  British  potting  interests  have  not  only  had  the  bene-  Britten  pottery, 
fieial  influences  of  the  influx  of  Oriental  wares;  they  have 
been  spurred  on  to  greater  and  greater  achievement  by  the 
Continental  potters.    There  has  been  a  spirit  of  rivalry 
which  has  borne  much  fruit.    It  dates  back  and  owes  its 
existence  to   the   famous  Exhibition   of  1851,  and  was 
strengthened  in  1862  and  1867.     The  advance  of  Great   Great  advance 
Britain  in  the  manufacture  of  art  pottery  and  porcelain  has 
been  wonderful  since  1851,  placing  the  country  now  in  the 
front  rank  of  potting  nations,  and  making  it  the  rival  a"d  ^o^^1   ^ 
competitor  of  France.* 

The  thanks  of  the  writer  are  due  to  a  great  number  of  M    Recognition 

of     services     of 

the  French  exhibitors,  who,  in  response  to  his  requests,  gave  French  exhibit- 
much  interesting  information  in  detail  concerning  their  pro- on' 
ducts  and  establishments. 

*  Professor  Archer,  writing  of  the  exhibition  of  1873,  on  the  influence    Prof-     Archer 
of  international  exhibitions  as  records  of  art  industry,  says:  0f  national  ezhi- 

" Already  the  extreme  ugliness  which  marked  the  attempts  at  deco-  bitions. 
ration  in  onr  pottery  and  porcelain,  glass,  metal  work,  etc.,  at  the 
commencement  of  the  second  quarter  of  the  present  century,  and  which 
called  forth  the  pity,  if  not  the  contempt,  of  our  neighbors,  has  passed 
away;  everywhere  may  be  noticed  the  dawnings  of  genuine  taste,  and 
in  numerous  instances  a  progress  which  places  us  on  a  level  with  for- 
eign competitors.,,    (Brit.  Vienna  Report,  ill.) 
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Chronicle      of  CHRONICLE    OP   THE   PRINCIPAL   EVENT8   DIRECTLY   CONNECTED  WITH 
event*     in    the 

history   of    pot-  THE  MANUFACTURE  OF  POTTERY, 

tery. 

B.  C.  600  to  900  years.  Manufacture  of  enameled  bricks  in 
Nineveh  and  Babylon.  The  Museum  of  Practical 
Geology,  London,  contains  several  specimens  of 
enameled  bricks  from  Babylon,  dating  some  600 
to  900  years  B.  C. 

B.  C.  185.  Manufacture  of  porcelain  supposed  to  have  com- 
menced in  China  between  this  date  and  A.  D.  87, 
during  the  Han  dynasty. 

A.  D.  600.  Porcelain  in  common  use  in  China,  and  sup- 
posed to  have  reached  its  greatest  perfection  about 
the  year  1000.  * 

1115.  Moorish  tiles  probably  introduced  in  Italy  at  the 
conquest  of  Majorca  by  the  Pisans. 

1200-1300.  Colored  tiles  believed  to  have  been  in  common 
use  in  Persia. 

1273-1302.  Earliest  tiles  of  the  Alhambra. 

1310.  Delft  ware  successfully  manufactured  iu  Holland. 

Incised  or  granto  (Sgraffito)  ware  largely  produced  by 
the  Italian  artists. 

1400.  Luca  della  Bobbia  born,  the  sculptor,  painter  on 
faience,  modeler  in  bronze,  and  supposed  to  have 
been  the  first  to  employ  stanniferous  glazes  in 
Italy. 
Encaustic  tiles  manufactured  in  Great  Britain,  at 
Malvern  Hills  and  other  localities. 

1475.  Earliest  date  noticed  on  any  piece  of  lustered  majolica 
of  the  manufacture  of  Maestro  Georgio.  Fortnum 
considers  a  piece  in  the  Sevres  Museum,  dated 
1489,  to  be  the  earliest  piece  of  lustered  ware  on 
record. 

1500.  About  this  time  Oriental  porcelain  was  imported  to 
Europe  by  the  Venetians  and  Portuguese,  and  in 
the  following  century  the  Dutch  imported  great 
quantities. 

1510.  Bernard  Palissy  born  about  this  date,  at  La  Chapelle 
Biron,  Perigord. 

1540-1560.  Manufacture  of  majolica  in  a  flourishing  state. 

1540-1620.  Flemish  ware,  commonly  known  as  Oris  de 
Flandres,  in  great  esteem  in  Great  Britain. 

1580.  About  this  date  the  earliest  known  production  in  Eu- 

rope of  pieces  of  porcelain  in  the  laboratory  of 
Duke  Francesco  de  Medici  at  Florence. 

1581.  Soft  porcelain  discovered  in  Italy  by  Francis,  Grand 

Duke  of  Tuscany. 
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1585.  Gold  purple  or  precipitate  of  cassius  discovered.         event?ti0feehi2 

1589.  Palissy  died  in  confinement  in  the  Bastile.  toryof  pottery. 

1671.  Earliest  efforts  to  manufacture  porcelain  in  England, 
by  Mr.  John  Dwight,  at  Fulham. 

1674.  Manufacture  of  pottery  established  in  Liverpool  before 
this  date. 

1680.  Salt  glazing  said  to  have  been  discovered  in  Stafford- 
shire by  accident. 

1690.  Crouch  ware  first  made  by  Burslem  potters. 

Dresden  (Meissen)  porcelain  manufactory  established 
by  Augustus  II,  Elector  of  Saxony. 

1706.  Commencement  of  the  experiments  of  Tschirnhaus 
and  Bottcher,  two  alchemists  in  the  service  of  the 
Elector  of  Saxony,  leading  to  the  production  by 
Bottcher  of  the  first  hard  or  true  porcelain  in 
Europe,  but  of  a  dark  color. 

1709.  White  porcelain  made  by  Bottcher. 

1710.  Bottcher  appointed  director  of  the  manufactory  at 

Meissen. 
1715.  White  porcelain  of  good  quality  commonly  made. 
1720.  Paintings  on  porcelain,  and   gilding,  produced  at 

Meissen. 

1730.  Josiah  Wedgwood  born  at  Burslem,  England ;  died 

1795. 
Bow  works,  England,  commenced  manufacture  of 
porcelain. 

1731.  Eandler,  the  sculptor,  superintended  the  modeling  of 

groups  and  figures  at  Meissen. 

1744.  St.  Petersburg  porcelain  works  founded  by  the  Baron 

Ivan  Antinovitsn. 

1745.  Cookworthy  in  a  letter  mentions  that  a  person  had 

discovered  both  kaolin  and  petuntse  in  the  State 
of  Virginia,  and  had  made  from  them  specimens 
of  porcelain.  The  same  party  professed  to  have 
purchased  the  whole  region  from  the  Indians. 
1747.  Porcelain  works  of  Blanquier,  Vienna,  Austria,  pur- 
chased by  the  Empress  Maria  Theresa,  and  made 
an  imperial  establishment. 

Porcelain  works  established  at  Neudeck,  Bavaria. 
1750.  Decoration  of  earthenware  and  porcelain  by  transfer 
from  copper-plate  prints,  believed  to  have  origi- 
nated with  John  Sadler,  of  Liverpool. 

Swansea  earthenware  works  established. 

From  about  this  date  the  true  Sfevres  pate  tendre  was 
manufactured  with  habitual  success. 
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ewtoSttehfi?  Manufacture  of  porcelain  commenced  at  Berlin  by 

lory  #f  pottery.  Wegely. 

1751.  Worcester  porcelain  works  established  at  Worcester, 
England. 
Foundation  of  the  Derby  porcelain  works,  England, 
by  Mr.  William  Duesbury. 

1755.  Discovery  of  kaolin  in  Cornwall,  by  William  Cook- 

worthy,  whose  attention  appears  to  have  been 
directed  to  the  subject  by  a  citizen  of  Virginia,  in 
1745. 
Works  established  at  Goxside,  Plymouth,  England,  by 
Gookworthy  and  Lord  Oamelford,  about  1755,  soon 
after  the  discovery  of  the  materials  at  Cornwall. 
Transferred  to  Bristol,  1774. 

1756.  Porcelain  works  removed  from  St  Cloud  to  S&vres. 
Manufacture  of  porcelain  attempted  at  Lowestoft. 

1770-1800  period  of  greatest  prosperity.    Works 
abandoned  in  1802. 

1757.  Rockingham  porcelain  and  brown  ware  made  at  S win- 

ton,  on  estate  of  Charles,  Marquis  of  Rocking- 
ham. 

1758.  Neudeck  manufactory,  Bavaria,  transferred  to  Nym- 

phenburg*,  near  Munich. 

1760.  Louis  XV  became  proprietor  of  the  S&vres  establish- 
ment. 
Isleworth  pottery  established  by  Joseph  Shore,  of 
Worcester. 

1763.  Frederic  II  bought  the  Berlin  porcelain  works  and 
converted  them  into  a  royal  manufactory. 

1765.  Discovery  of  kaolin  in  France,  by  Guettard,  who  gave 

an  account  of  it  in  this  year  to  the  AcadSmie  des 
Sciences. 

1766.  Kaolin  was  found  near  Limoges,  at  St  Yrieix,  in 

abundance  and  of  good  quality. 

1769.  Hard-body  porcelain  introduced  at  S&vres  manu- 
factory. 

1772.  Porcelain  of  superior  quality  manufactured  at  the 
Shropshire  potteries,  under  Thomas  Turner,  from 
the  Worcester  works. 

1795.  Pinxton  porcelain  works  established  near  Aifreton, 

England.    Closed  about  1812. 
Wedgwood  died. 

1796.  The  "Marcolini  period"  at  Meissen  commenced. 
1800.  Calcined  bones  introduced  by  Spode  into  the  paste  of 

his  porcelain  at  Stoke-upon-Trent,  England. 
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1813.  Inspection  of  the  porcelain  works  at  Meissen  by  M.  0^^^eh^, 
Brongniart,  on  the  requisition  of  "Napoleon  I.    The  tory  °* pottery, 
greatest  secrecy  maintained  until  that  time. 

1813.  Nantgarw  (near  Cardiff)  porcelain  manufactory  estab- 
lished. 

1840.  Foundation  of  the  tile  manufacture  of  the  Mintons, 
Stoke-upon-Trent,  England. 

1864.  The  Austrian  imperial  porcelain  works  discontinued* 
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LIST  OF  THE  JURY  AND  OP  THE  AWARDS  GIVEN  IN  CLASS 

20,  CERAMICS. 

CERAMICS. 

List  of  the  jury. 
Messrs. 

Jury  in  Class  ROBERT , France. 

20;  Ceramics.      fl  ^  ^6  Count  Wladimir  Dzieduszycki — Austria-Hungary. 

Dk  Luynes France. 

Dubouche  (A.) France. 

Franks  (Augustus  W.) . England. 

Gleve  (P.  P.) " Sweden  and  Norway. 

Bernabei  (Dr.) Italy. 

Moreau  (A.) China. 

Kawara Japan. 

Tubino(F.) Spain. 

Le  Chevalier  de  Porker  (C. ) -.  Austria-Hungary. 

Lambert Belgium. 

Thomsen  (Prof.  A.) Denmark. 

Barriat Persia,  Siam,  Morocco, 

Tunis,  andAun&m. 

Salvetat France. 

Peuluer France. 

Milet Frances 

Barluet France. 

Journault France. 

Rousseau France. 

Nilsson Sweden. 

Fischer .^  .Hungary. 


Awards        in  AWARDS. 

Class  20; 
Cdfcamios. 

GRAND  PRIZES. 

Diplomas  of  honor  equivalent  to  a  grand  medal. 

Grand  Priies.  The  exhibits,  collectively,  of  the  Japanese  ex- 
hibitors     Japan. 

Cher  (The  manufacturers  of  hard  porcelain  of 
the  Department  of  the) France. 

Limoges  (The  manufacturers  of  hard  porcelain 
of  the  Department  of) France. 

Sevres  Manufactory France. 

GRAND  MEDALS. 

Bapterosses  (F.) France. 

Deck(T.) France. 

Mintons England. 
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GOLD  MEDALS.  m  „,  AlE?,*a        ta 

Class  20: 

BochFreres Belgium.  Ceramics. 

Boch  Freres  &  Cie France.  Gold  medal* 

Boulenger  (A. -J. -B.)  France. 

Boulenger  (H.)  &  Cie France. 

Brown- Westheod  (T.-C. ),  Moore,  &  Co England. 

Champigneullo France. 

Copeland  ( W.-T. )  &  Sons  (rappel) England. 

Doulton  &  Co  . .    England. 

Fischer  &  Miog,  Ludwig  Meig  &  Rudolf 
Fischer Austria- Hungary. 

Gibos&Redon France. 

Gitn  (Faiencerio  de),  administratcur  delegue*: 
G.  Gondoin France. 

Gfflet(E.) France. 

Ginori  Lisci  (Marquis  L.) Italy. 

Gustafsberg  Fabriks  Intresc  Senler Sweden. 

Hache  &  Pepin,  Lehalleur  Freres France. 

Haviland  &  Cie France. 

Hiotiyen Japan. 

Huart(P.  d>)  Freres   France. 

King-teh-chen  (Imperial  Manufacture  of) China. 

K6ran-Sha Japan. 

Loebnitz  (J.-P.)  France. 

Miyagawa Japan. 

Montagnon France. 

Mailer  &-  Cie France. 

Pickman  &  Cie Spain. 

Pffiivuyt  (<\)&  Cie France. 

Ponyat  (E.) France. 

Borsirands  Aktiebolag Sweden. 

Shippo  Kuaisha Japan. 

Soyez  (P.) France. 

Tuileries  et  Socie'te'  de  Construction  de  Wiener- 
berg  Austria-Hungary. 

Viellard  (J.)  &  Cie France. 

Vioa(D.)  &  Baury France. 

Wedgwood  (Josiah)  &  Sons England. 

Worcester  (The  Royal  Porcelain  Works  Com- 
pany)   England. 

Zsolnay  (G.) Austria-Hungary. 


SILVER  MEDALS.  Silver  wedola 


Arabia  (Fabriquo) Russia. 

Atelier  d* Application  de  1'lSoole  Municipale  des 

Beaux-Arts  de  Limoges France. 

Anbry  (J.) France. 

BarbizetFils France. 

Barreau  (L.) France. 

Beau  &  Porquier France. 

Bossot I France. 

Bouquet  (M.) France, 


124  UNIVERSAL   EXPOSITION   AT   PARIS,  187a 

chiZf6*       ,nCarr  (James) United  States. 

Ceramics.         Castellani  (T.)  .' Italy. 

Silver  medal.     Chu-Pao China. 

Clause  (M.) France. 

Cool  (Mme.  de) France. 

Cybulski  (C.) Russia. 

Dalpeyrat  &  Lot w France. 

Damousse France. 

Daubron  Freres .' France. 

Debacker  (L.)  France. 

Delaisse France. 

Demartial  &  Talandier  France. 

Eichler AuBtria-Hungary. 

Ernie    France. 

Gaidan France. 

dodin  (J.)  &  Delaherche France. 

GoBse  (P.  Vve.) France. 

Ipsen  (Vve.) Denmark. 

Eakimoto Japan. 

.  Kanzau  (D.) Japan. 

Klammerth Austria-Hungary. 

Kopsch  (H.) China. 

Kunzi  Bendicht Switzerland. 

Lacroix France. 

.  Laurin France. 

Lefort  &  Jouvo France. 

Levy  (C.)  &  Cie France. 

Mace* France. 

Maoherean France. 

Mafra(M.-C.) PortugaL 

Manuel  Soto  Tello Spain. 

Manufacture  de  Faiences  de  Saint-Clement  — France. 

Marounaka Japan. 

Manger  &  fils  &  Letu  fils France. 

Maw  &  Co England. 

Meyer France. 

Milet  (O.)  &Massier  (C.) France. 

Minton,  Hollins,  &  Co England. 

Mol  (A.  de) Belgium. 

Monnier  (E.) France.1 

Parvillee  (E.) Frauce. 

Pinder,  Bourne,  &  Co k England. 

Pinto  Basto Portugal. 

Poyard France. 

Pull France. 

Sand  &Cie France. 

Sazerat France. 

Schopin France. 

Schutz  Freres Austria-Hungary. 

Simon  &  Cie France. 

Socio* t£  Ccramiquo  de  Maastricht Netherlands. 

Socie*t6  Industrielle  et  Artistique  de  Monaco  ..  .Principality  of  Monaco. 

Spinaci  (J.) Italy. 

Tanzan Japan. 

Thomas  (A.) France. 
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Tortat France.  ^,Aw^8       to 

Class  20* 
Tourtcau  (E.) Belgium.  Ceramics. 

Turner  (W.-M.) China. 

Ulysses-Besnard  (J.  J.) France.  Slrer  medato. 

Talarino  (Heritiors) Spain. 

Villeroy  &  Boch Luxemburg. 

Virerent  Freres  &  Fils France. 

Wang-Tai,  atChoien Cochin  China. 


BRONZE  MEDALS.  Bronze  medals 

Abe* Japan. 

Adams  &  Bromley England. 

Affix  (Demoiselles  M.  &  B.) France. 

Allnand  aln6  (The  heirs  of  F.) France. 

Aviaseaa  (E.) France. 

Anbree France. 

Barthe,  de  Galard,  Clerc,  &.  Cie France. 

Bender(Ve.) France. 

Benucci  &  Latti Italy. 

Blot  (P.) France. 

Bodmer  &  Biber Switzerland. 

Boissiinon  (de) France. 

Brownhills  Pottery  Company  (The) England.  ? 

Campbell  Brick  and  Tilo  Company England. 

Carrier France. 

Celliere France. 

Charbonnier  freres France. 

Chariot  fils France. 

Chevallier  (Demoiselle) France. 

Chwan  Mei China. 

Campagnie  des  Houilleres  de  Hogaiias Sweden. 

Craven,  Dunhill,  &  Co England. 

Cacurny  (P.)  (rappel.) Spain. 

Dange(F.)   Belgium. 

Dartout France. 

Davignon  (Me.  Noemi) Belgium. 

Delange  (H.)  Italy. 

Delin Belgium. 

Diffloth  Pere  (A.) France. 

Duboosaet  Freres France. 

Danoycr(Ve.) France. 

£coles  d'Art  Industrial  de  Bombay British  Indies. 

Edwards  (J.) England. 

Ernst  Bernardt Austria-Hungary, 

Escudero  (P.) Spain. 

Eyer(C.) Switzerland. 

Fabrique  de  Sacavem Portugal. 

FaryNadal(B.). , Spain. 

Femiani  (Comte  A.) Italy. 

Foarmaintraux  Courquin France. 

Fow  Loong China. 

G»1M France. 

Oastaldo  (J.) Spain. 
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Awards        in  Gannet,  Mari,  Guirard,  &  Cie France. 

Class  20:              „        .  „ 

Ceramics.         Gauvin France. 

Gille France. 

Girault  (P.) France. 

Gossin , France. 

Gouvernement  (Le)  dn  Maroo Morocco. 

Gnyane  Francaise France. 

Hattori  (T.) Japan. 

Houry(Ch.) France. 

Howell,  James,  &  Co England. 

Hubaudiero  (Dela)  &  Cie France. 

Hutan  (J.-B.-E.) France. 

Eakato Japan. 

Eato  (G.) Japan. 

Kato  (K.) Japan. 

Kawamoto  (H.) —  Japan. 

Kawamoto  (M.) Japan. 

Klotz France. 

Konmamoto Japan.* 

BroAse medals.  Konnick  (De)  Freres Belgium. 

Labarre(Ve.) France. 

Lafont  (M.) France. 

Langeron  (P.) France. 

Lefront(A.-T.-M.) France. 

Levy  (Ch.) France. 

Lizo  (J.) Portugal. 

Majorelle  (A.) France. 

Mallato  (M.) Portugal. 

Ott  &  Brewer United  States. 

Pannier-Laoche  &  Cie France. 

Perez-Moneo  (A.) Spain. 

Peyrnsson France. 

Pinot(Ve.) France. 

Poiret  (R.) France. 

Puisoye  (Miles.  M.  AW.) France. 

RevoI(G.,  Pere&Fils) France. 

Rigal  &  Sanejouand France. 

Robillard France. 

Roy  (G.) France. 

Sa  Majesty  Imp6riale  le  Shah  de  Perse Persia. 

Samson  Fils  alne* France. 

Schenk  Trachsel Switzerland. 

Sergent(T.-V.) France. 

Simizou  (O.) - Japan. 

Simizou(R.) Japan. 

Simpson  (C.  L.) - -•- China. 

Slowak(F.)alne* Austria-Hungary. 

Socie'te'  des  Fabricants  R6unis  de  Vallanris.  ....France. 

Soci&e'  des  Kaolins  de  Limoges  et  de  la  Hante- 

Vienne France. 

Stiff  (J.)  &Sous England. 

Takahashi Japan. 

Tani(S.) Japan. 

Thibanlt France. 

Vargas  &  Mayorga  (M.) Spain. 
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Vendrich  &  Sonne Denmark.  Awards        in 

Class  20' 
Wake*(K.) Japan.  Ceramics. 

Woodook France. 

Ye&akou Japan.  Bronse  modal*. 

Zasche  (J.) Austria-Hungary. 


HONORABLE  MENTION.  Honorable  men* 

ttona 

Akiyama-Aighi Japan. 

Allerton(C.)&8on England. 

Aoki(T.) Japan. 

Airaghi&Boni Italy. 

Artigues  Freres France. 

Aobert(E.) . France. 

Auta Japan. 

Bailey  (W.  &  J.  A.) . England. 

Baratte France. 

Bates,  Walker,  &  Co   England. 

Bauza  Francisco Spain. 

Bazin  (Dame) France. 

Bellion  (Dlle.) France. 

Blachet,  Palaye,  &Repellin France. 

Blot(J.-C.-E.) France. 

Boderon  de  Vermeron  (Dame) France. 

Bobn(L.) France. 

Bompard  Frores  &  Cie France. 

Boni(A) Italy. 

Boulanger France. 

Boussard  (D. )    Franoe. 

Brianchon  alne* France. 

Brieon  (Dlle.) France. 

Cfcambre  manicipale  de  Campo-Maeor Portugal. 

Champein  (Venve) France. 

Cifka(W.) Portugal. 

Coblentz France. 

Collectiv6  de  Greco  (dipJ6nw) Greece. 

Collectivity  da  Senegal  (dipWme.) Senegal. 

Commmission  Central e  do  Lisbon ne Portugal. 

Comptoirdu  Gabon France. 

CoDstancia  Compagnie Portugal. 

Corplet France. 

Couttet  (Dame) New  Caledonia. 

Cabertafon France. 

Conha France. 

Decoure(A.) Franoe. 

Delforges ; France. 

Detemerman France. 

Dollindon  (Dame) France. 

Dubois  (A. )  Pere  &  Fils France. 

Dnpont France. 

Egoroff Russia. 

E*peaille8(Marquis  d>) France. 

Fabr.  de  Poterie  de  Ziegler Switzerland. 

FalbCarl Austria-Hungary. 


1 
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Awards        in  Farina  (A.)  &Kils Italy. 

Class  20  • 
Ceramics.         Ferreira-Pinto Portugal. 

Fita  &  Rovira (M.) Spain. 

Garcia  de  Montalban  (F.) Spain. 

Garreta  (F.) Spain. 

Gasparoli  (Dlle.  Maria) Belgium. 

Girard  (A. ) France. 

Girand France. 

Godin  Richard France. 

Gontran-Esnard  (Dame)    France. 

Goode(T.)&Co England. 

Gossart France. 

Gouillet France. 

Greber  (P.) France. 

Gautemala Gantemala. 

GiuBtiniani  (M.) Italy. 

Guthrie Victoria. 

Higonti Japan. 

Hope  &  Carter England. 

Johnsson  (K.-E  ) -  - Norway. 

Kato  (M.-N.) Japan. 

Kleniewski  (J.) Russia. 

Honorftblemon-Ladreyt(E.) France. 

tions.  Lamego  (Veuve) Portugal. 

Lamonuierie  &  Bobillot France. 

Landry France. 

Loclaire  (L.-L.) ..Trance. 

Leobardi France. 

Leprince  (L. -A. -A.) England. 

Lesueur France. 

Leveque France. 

Lordereau France. 

Louis  (J.) France. 

McLaughlin  (Miss  L.) United  States. 

Maltby  (Dlle.E.) Belgium. 

Maltby  (Dlle.  G.) Belgium. 

Manufacture  doToury-Lurcy 

Marchand  (Dame) French  New  Caledonia. 

Martinique France. 

Matsoumoto  (T.) Japan. 

Mercier-Pageyral France. 

Meyer  (E.) Denmark. 

Minghotti  &  Fils Italy. 

Moreau  &  Tristan France. 

Mori  (Y.) Japan. 

Nagasaki Japan. 

Nugent  (Dlle.  de)   France. 

Oliveira Portugal. 

OrillaFilsalne* France. 

Outi  (Dlle.  M.) France. 

Perichon  (Dlle.) France. 

Perrignon  de  FrSnoy  (Dlle.  A. ) Belgium. 

Perrot  &  Mayor Switzerland. 

Picazo  (J.) Spain. 

Quinter France. 
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Baedler  &  Pilz France.  Awards        in 

tv  v     ji  ,w        x  ti„  C1B88  20; 

Biehard  (Mme) ...France.  Ceramics. 

Roiz-Canela(J.) Spain. 

Riviere  (O.  de) France.  Honorable 

Roll$(A.) France. 

Roaget(Dele) France. 

Konelot New  Caledonia. 

Sacada(K.) Japan. 

Sa Majesta le  Roi de  Siam  (dipUme) Siam. 

Son  Altesse  Royal  le  Dey  de  Tunisie  (dipUhne) . .  Tunis. 

Sanchez-Cabellero-Manuel Spain. 

Sanchez  (Antolin) Spain. 

Schou  (P.-C.) Denmark. 

Schmidt  Ludmilla Anstria-Hungary. 

Senator  (H.) Canada. 

SensFreres Luxemburg 

8imizou  (JL) Japan. 

Simpeon  (W.  B.)  db  Son England. 

Soeiete'dee  Collettes France. 

Soochet&Cie France. 

Tagakui Japan. 

Takacs  (V.) Austria-Hungary. 

Thooft Netherlands. 

Torquay  Terra  Cotta  Company England. 

Vacas(P.) Spain. 

Van  Immerseel  (Dlle.  H.) Belgium. 

Vanx-Bidon  (Dlle.  de) France. 

Vignon(C.) France. 

Vivien  (E.) France. 

Wndia(F.) Austria-Hungrry. 

Yamada(M.) Japan. 


COLLABORATORS.  ^T"*!    *° 

collaborators: 

GOLD  MEDALS.  Gold  medal* 


Aviflee  (Manufacture  de  Sevres)..   France. 

Personnel  (Le)  de  la  Manufacture  de  Sevres 
{dipWme) France. 


SILVER  medals.  80vet  medal*. 


aiwnix(L.) England. 

Hdot France. 

kmguet  (C.) France. 

PeJ»t France. 

finworth  (George) England. 
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OBXAT  BRITAIN. 


GREAT  BRITAIN. 


^Emblematic     ^e  pottery  industry  of  Great  Britain  was  largely  repre- 
Britiah  Potter,    sented  at  Paris,  as  will  be  seen  from  the  following  list,  com- 
prising the  best- known  establishments  of  Staffordshire  and 
Worcester. 

LIST  OF  EXHIBITORS. 

List  of  Exhibit-  Adams  &  Bromley,  manufacturers;  Victoria  Works,  Hartley,  Staffordshire, 
on-  Jasper,  majolica,  and  engraved  Rockingham  ware ;  fountains;  large 

lion;  flower-pots;  vases;  jugs;  bread-trays;  cheese-trays;  spittoons; 
match-stands;  dessert  ware;  flat  candlesticks;  tea  ware;  t£te-a-t£ie 
sets;  tlower- baskets ;  fruit-dishes;  tripods j  oval  and  square  jardi- 
nieres', gardeu-seats ;  inkstands;  brackets;  butters;  small  ornaments; 
egg-stands ;  flower-troughs. 

Allerton,  Charles,  &  Sons,  china  and  eartlienware  manufacturers; 
Park  Works,  Longton,  Staffordshire.  Earthenware  china,  consisting 
of  sanitary,  dinner,  tea,  and  toilet  ware;  luster  ware. 

Bailey,  W.  &  J.  A.,  eartltenware  and  glass  manufacturers;  Alloa,  Soot- 
land,  Earthenware;  Rockingham  tea-pots,  coffee-pots,  and  niters; 
cane  ware;  tortoise  (majolica);  cut,  engraved,  and  pressed  table 
glass ;  gas  globes. 

Bates,  Walker,  &  Co.,  earthenware  manufacturers;  Dale  Hill,  Burslem, 
Staffordshire.  Dinner,  dessert,  toilet,  tea,  and  breakfast  ware ;  sani- 
tary ware;  jugs,  tea-pots,  and  kettles;  sign-boards;  letters;  porce- 
lain weights;  thermometer;  scales;  goods  for  druggists,  perfumers, 
photographers,  iron-mongers,  stationers,  etc.,  and  for  artiste'  use; 
punch-bowls;  spirit  barrels;  garden  ware;  jet  and  terra-cotta  vases, 
etc.,  variously  decorated  with  colored  dips;  patent  tea-pots,  kettles, 
jug6,  etc.,  with  automatic,  self-locking,  self-adjusting  covers;  " in- 
destructible ware,"  very  hard  and  vitreous. 

The  Brownhills  Pottery  Company,  earthenware  and  china  manu- 
facturers, Brownhills;  works,  Tunstall,  Staffordshire,  Dinner  and  des- 
sert, tea,  and  toilet  ware ;  printed,  enameled,  painted,  and  gilded 
vases  and  ornamental  goods;  black  glazed  ware;  floor  and  roof  tiles, 
ridge  tiles,  etc. 

Brown- Westhead  (T.  C),  Moore,  &  Co.,  manufacturers  of  china  and 
earthenware;  Staffordshire  Potteries  and  Royal  Victoria  Works,  Han- 
ley.  China  and  fine  earthenware  in  every  variety  of  table,  dessert, 
tea,  and  toilet  ware;  ornamental  goods  in" china,  parian,  and  ma- 
jolica; sanitary  ware;  tiles,  plain  and  ornamental,  for  floors,  borders, 
mural  decorations,  flower-boxes,  names  of  streets,  railway  stations, 
etc. 

The  Campbell  Brick  and  Tile  Company,  manufacturers  of  encaustic, 
geometrical,  and  majolica  tiles,  Stoke-upon-Trent,  Encaustic  and  geo- 
metrical tiles  for  pavements  of  public  edifices  and  private  buildings; 
glazed  encaustic  tiles  for  hearths  and  fire-places ;  glazed  earthenware 
and  majolica  tiles  for  mural  decorations;  slabs  of  tiles  to  show  their 
application;  tesserae,  and  slabs  of  mosaic  made  from  same;  build- 
ing bricks,  ridges,  roofing*  tiles,  etc. 

Copeland,  W.  T.,  &  Sons,  manufacturers  of  porcelain,  etc,  and  inventors, 
London;  works,  Stoke-upon-Trent,  Staffordshire,  Art  productions  in  por- 
celain, ceramic  statuary,  etc. 
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Craven,  Dunnill,  &  Co.,  encaustic,  geometrical,  and  majolica  tile  manu-  obbat  bbttaxh. 
factwrers,  Jackfield  Works,  near  Ironbridge,  Shropshire.  Encaustic  and 
geometrical  flooring  tiles  for  churches,  conservatories,  vestibules, 
halls,  corridors,  etc. ;  majolica  and  glazed  tiles  for  hearths  and  fire- 
places; dados  and  ornamentation  of  interior  and  exterior  walls  of 
buildings;  printed  and  painted  art  tiles  for  furniture,  grates,  and 
pil&stecs;  enameled  tiles  for  walls  of  baths,  kitchens,  stables,  etc. ; 
two  fire-places,  completely  fitted  to  exhibit  tiles,  and  made  by  the 
Coalbrookdale  Company. 

Daniel,  A.  B.,  &  Son,  manufacturers  of  and  designers  in  china,  earthen- 
ware, and  table-glass,  London.  Table  services  of  every  description; 
toilet  services;  ornamental  china,  and  objects  of  art  in  ceramic 
manufacture;  majolica  and  earthenware;  table-glass,  engraved,  out, 
and  plain. 

Doulton  &  Co.,  potters,  Lambeth,  London.    Fountain  in  Doulton  ware, 
in  spiral  form,  representing  twenty-two  Scripture  subjects,  designed 
and  executed  by  George  Tin  worth;  panels  in  terra  cotta,  decorated    List  of  Exhibit' 
with  Doulton  ware,  representing  Scripture  subjects ;  heads  from  the  on* 
antique  in  terra  cotta,  set  in  Doulton  ware. 

Doulton  &  Watts,  potters,  Lambeth  Pottery,  London. 

Doulton,  Henry,  &  Co., potters,  Lambeth,  London;  works,  Smithwick  and 
Bowleg,  Regis,  Staffordshire,  and  St.  Helens,  Lancashire.  Terra  cotta 
applied  to  fine  art ;  Lambeth-Faience. 

Edwards,  John,  white  granitemanufacturer,  Fenton,  Staffordshire.  White 
granite  tea,  dinner,  toilet,  and  jug  services,  white  and  ornamented. 

Gardner,  John,  &  Sons,  lamp  manufacturers,  London.  Earthenware; 
artistic  blue  printed  table  ware ;  filters  in  English  wedgewood ;  /at- 
atce  and  gris  (stone  ware)  on  Major  Crease's  principle. 

Goods,  Thomas,  &  Co.,  depot  for  Minion's  china,  London.  Etchings  on 
china,  by  Mr.  William  Goode;  porcelain  and  majolica,  by  Minton. 

Green,  James,  and  Nephew,  glass  manufacturers  and  designers,  Lon- 
don. The  terra-cotta  productions  of  the  "Torquay  Terra  Cotta  Com- 
pany." 

Hopes  &  Carter,  earthenware  manufacturers,  Burslem,  Staffordshire. 
Table,  tea,  dessert,  and  toilet  ware,  in  earthenware,  both  decorated 
and  plain;  vases,  tea  pots  and  jugs  in  earthenware,  decorated  both 
in  white  and  jet. 

Howell,  James,  &  Co.,  inventors  and  producers,  London.  A  series  of 
clocks  and  other  objects  in  the  early  English  Queen  Anne  and  Jaco- 
bean styles,  inlaid  with  panels  and  plaques  of  faience,  etc.,  showing 
the  application  of  ceramic  art  for  decorative  purposes ;  selected  speci- 
mens of  art  pottery ;  a  collection  of  original  paintings  on  china  and 
faience  by  artists  and  amateurs. 

Jones,  George,  &  Sons,  Trent  Potteries,  Stoke-upon-Trent.  China,  ma- 
jolica, and  earthenware. 

Leprince,  Louis  Aims  Augusttn,  painter  and  designer  on  enamel  and 
caixa,  etc ;  Leeds  School  of  China  Painting,  Leeds.  Paintings  on  en- 
amel, china  ware,  etc. ;  vases,  dishes,  slabs,  tiles,  etc.,  painted,  en- 
ameled, and  gilded  in  various  styles ;  also  miniatures,  etc.,  on  enamel. 

Maw  &  Co.,  manufacturers  of  encaustic  and  other  tiles,  Benthall  Works, 
Bravely,  Shropshire.  Encaustic  tiles ;  geometrical,  pictorial,  and  Ro- 
man mosaics,  for  pavements,  hearths,  etc.;  enameled  and  glazed 
tiles,  plain  and  decorated,  for  wall  lining,  fire-places,  baths,  etc. ; 
hand-painted  art  tiles,  and  large  slabs  and  plaques,  for  fire-place 
splays  and  inlaying  in  wood  and  stone  work ;  architectural  majolica 
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qmut  bjutajm.       for  pilasters,  string-courses,  chimney-pieces,  and  fenders;  a  collection 

of  tiles,  tazzas,  etc.,  in  luster,  being  a  reproduction  of  the  mediaeval 
art ;  terra  cotta  plant-markers,  etc. 

Minton,  inventors  and  manufacturers  of  tiles  and  pottery;  China  Works, 
Stoke-upon- Trent  and  London.  Vases;  ornaments;  dinner,  dessert,  tea, 
breakfast,  and  toilet  services,  in  white,  painted,  and  enameled  earth- 
enware; porcelain  p&te-sur-p&te ;  white  and  colored  parian;  majolica 
and  palissy;  Indian  ware;  faience  cPOiron (Henry II);  Persian  ware; 
white,  printed,  enameled,  and  hand-painted  art  tiles  and  mosaics. 

Minton,  Hollins,  &  Co.,  inventors  and  manufacturers;  Patent  Hie  Works, 
Stoke-upon-Irent.  Plain  and  encaustic  tiles,  glazed  and  ungl&zed; 
embossed  majolica  tiles;  art-painted  and  enameled  tiles;  ceramic 
mosaic. 

Pindar,  Browne,  &  Co.,  carthernware  manufacturers ,  inventors,  Burslem, 
Staffordshire.  Vases,  jars,  plaques;  dinner,  dessert,  tea,  and  toilet 
services;  sanitary  ware,  such  as  table-tops  with  basins,  plug-basins, 
etc. 

The  Royal  Porcelain  Woafcs  Company,  manufacturers  and  inventors 
(R.  W.  Binns,  F.  S.  A.,  managing  director),  Worcester.  Porcelain  in 
vases  and  services;  ivory  porcelain  in  vases,  statuary,  and  services; 
vitreous  brown  ware  for  services ;  decorative  objects  in  Japanese  taste ; 
jeweled  porcelain ;  Worcester  enamels  on  porcelain. 
List  of  Exhibit-  QT1VFy  James,  &  Sons,  stone  ware  and  terra-cotta  manufacturers,  London 

Pottery ,  London.  Vases,  jugs,  water-niters,  etc.,  in  the  new  deco- 
rated Lambeth  ware,  only  once  tired,  etched,  colored,  and  glazed,  in 
the  unburn t  clay ;  brown  and  white  stone-ware  bottles,  jars,  etc. ; 
specially  hard  body  and  brilliant  glaze,  intensely  vitrified. 

The  Torquay  Terra  Cotta  Company,  manufacturers,  BUI  Cross  lot- 
tery, Torquay.  Statuettes  of  classical,  historical,  and  original  design; 
vases  with  enamel  decoration,  over  and  under  glaze  ;  plaques  painted 
in  enamel;  jugs,  water-bottles,  flower-pots,  etc. 

Watcoxbe  Terra  Cotta  Company,  fine-art  potters,  Watcombe,  South 
Devon.    Fine-art  pottery  in  glazed  and  biscuit  ware;  statuettes,  etc 

Wedgwood,  Josiah,  &  Sons,  potters,  Etruria,  Stoke-upon-Trent,  Staf- 
fordshire, and  London.  Wedgwood's  fac-simile  of  the  original  Port- 
land vase ;  a  cabinet,  decorated  with  jasper  plaques,  illustrative  of 
Chaucer,  Shakespeare,  and  Milton,  modeled  and  designed  by  C.  Toft; 
jasper  vases  and  plaques;  bas-reliefs,  models,  and  designs;  a  chim- 
noy-piece  and  paneled  superstructure,  decorated  with  plaques  and 
vases  painted  under  glaze  on  colored  bodies,  by  T.  Allen  and  other 
painters;  a  pair  of  large  Greek  vases,  brown  body,  painted  under 
glaze,  painted  by  Allen;  a  pair  of  china  Renaissance  vases,  subjects 
from  Milton ;  two  large  swan  vases,  earthenware,  painted  in  blue 
underglaze,  subjects  "Triumph  of  Flora"  and  "Samson";  pair  of 
vases,  subjects  from  the  Odyssey ;  pair  of  Greek  vases,  painted  in 
color  underglaze,  subjects  "  Orpheus  and  Eurydice";  pair  of  Ren- 
aissance vases,  same  style,  nymphs  and  Amorini;  pair  of  Greek 
vases,  imitation  red  granite  higornian  ware;  an  application  of  glass 
engraving  to  pottery;  various  vases  and  plateaus  painted  with 
flowers,  figures,  and  landscapes,  by  various  painters. 

jflkt^  MINTON,  8T0KE-TJP0NTRENT. 

The  outline  list  of  objects  sent  by  the  Mintons  gives  bat 
a  faint  idea  of  the  extent,  richness,  and  beauty  of  the  ex- 
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hibit  of  the  products  of  these  renowned  china  works  and  of  ORBAT  BWTAMt- 
the  art  studios  connected  with  them.    The  great  variety  of  Minton  exhibit, 
beautiful  objects  was  contained  chiefly  in  a  quadrangular 
court,  fitted  with  exterior  and  interior  cases,  and  designed 
by  R.  Norman  Shaw,  R.  A.    Both  within  and  without  the       r.  Norman 
walls  of  this  space  there  was  a  profusion  of  the  triumphs      w' 
of  the  potter's  and  the  decorator's  skill,  from  the  ordinary 
vase  to  the  reproductions  of  the  faience  (VOiron,  the  paint- 
ings of  Mussill,  and  the  pdte-sur-pdte  of  Solon.     British    JJj*111- 
potters  could  look  with  pride  to  this  exhibit  as  an  exemplar 
of  their  art,  and  lovers  of  art  everywhere  could  rejoice  in  it 
as  the  exponent  of  a  power  in  art  culture  enshrined  in  en- 
daring  clay  and  enamel.    The  great  progress  which  has 
been  made  at  these  works  in  all  departments  is  largely  due 
to  the  generous  appreciation  of  the  possibilities  of  the  in- 
dustry by  the  present  head  of  the  establishment,  C.  Minton 
Campbell,  M.  P.    The  Mintons  received  one  of  the  three 
grand  medals  given  in  this  class,  the  other  two  being  given    Grand  medHi. 
to  French  exhibitors. 

MussilVs  paintings.  Mussiirs  paint- 

ings. 

The  birds  and  flowers,  by  this  artist,  in  underglaze  enamel  undergiazo 
colors,  are  well  known  to  connoisseurs  in  the  United  States. enMne ' 
Some  of  his  best  work  shown  at  Paris  was  upon  two  enor- 
mous vases  of  the  dark-red  body  with  which  the  Minton 
works  have  achieved  such  success  in  vases,  plaques,  and 
tiles.  These  vases  were  five  feet  high,  permitting  the  birds 
and  orchid  flowers  to  be  of  the  size  of  life.  For  brilliancy 
and  accuracy  of  coloring  and  of  drawing  these  pieces  could 
scarcely  be  excelled,  and  no  description  suffices  to  convey  a 
conception  of  their  beauty.  A  large  vase  of  dark -green 
body,  with  pseudo-bronze  trimmings  in  the  Chinese  and   vaaea  in  chi- 

x  »    i       i  ii  neee  and  Japan- 

Japanese  style,  has  recently  been  imported  by  the  Messrs.  <»e  styles. 
Tiffany  &  Co.,  of  New  York,  and  is  decorated  by  Mussill  in 
the  same  style  as  those  shown  at  the  Exposition.  Storks 
or  herons  and  aquatic  plants  and  flowers  constitute  the 
decoration.  The  white  water-lily  of  full  size  seems  to  stand 
out  in  relief  from  the  surface.  All  this  beautiful  painting  is 
tfiderglaze,  being  thus  incorporated  with  the  body  and  pro- 
tected by  the  glassy  covering,  while  the  brilliancy  and  depth 
of  coloring  is  enhanced. 

A  large  pair  of  vases  in  turquoise-blue,  decorated  by  Mr.    Piiebnry. 
Pflsbury,  also  deserve  special  mention. 
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ubkat  wbitaiii.      There  was  also  a  pair  of  tall  vases  of  Pompeiian  design, 
Mmi™  ethibit.  painted  by  Mr.  Foster,  with  dancing  women  after  Bourier, 
and  a  set  of  twelve  de- 
sert plates  on  which  Mr. 
Bouiiemin.  Bonllemin  has  painted  a 

series  of  pictures  copied 
from  Joseph  Vernet. 

The  painting  is  exe- 
cuted upon  the  vases 
when  in  the  biscuit  state, 
and  the  artists  are  able 
to  paint  upon  it  with  the 
underglaze  colors  with 
allthc  dash  and  freedom 
of  one  using  water  or  oil 
colors,  so  that  every 
touch  of  the  brush  re- 


Some  trays    in   soft 
Fig.  l—MHO*  rase,  decorated  by  Mr.      PMte      porcelain     were 
nnbury.  beautifully  decorated  by 

paintings  after  Teniers.  There  were  some  beautiful  plates 
of  earthenware,  octagonal  in  form,  in  red  and  gold  decora- 
tion, like  the  early  English  copies  at  the  Worcester  works 
after  Japanese  patterns.  Other  plates  were  of  celadon  green 
body,  with  perforated  borders  and  gilt  in  panels;  some  in 
porcelain  showed  a  contraction  in  baking  of  one-quarter  of 
an  inch  more  than  the  faience. 

Mixed  clays — pdtechangeante. 

One  of  the  interesting  features  of  the  Minions'  manufact- 
ure is  the  number  of  colored  bodies  used  in  the  art  vases  and 
pieces  of  decorative  porcelain.  Most  of  the  porcelain  vases 
are  molded  of  coloredbodies,oftenof  dark  olive-green,  sucb 
as  oxide  of  chrome  imparts.  Some  very  curious  pieces  in 
the  exhibit  were  formed  of  a  combination  of  these  clays 
laid  together  and  joined  but  not  intermixed,  so  as  to  pro- 
duce a  marbled  or  mottled  effect. 

These  combinations  are  formed  by  taking  scraps  and 
pieces  of  the  bodies  of  different  color,  such  as  are  left  over 
in  making  vases  and  plaques.  These  mixtures  give  what 
is  known  as  "scroddled"  ware  among  the  potters.  "Tor- 
toise-shell ware"  had  a  similar  origin. 

Various  colored  slips  are  employed,  to  the  number  of  a 
dozen  or  more,  upon  the  elaborate  vases  in  bands,  fillets,  and 
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dentilated  ornaments  with  good  effect.    This  is  really  one  0RKAT  bmtaik. 
form  of  pdtesur-pdte  decoration.  Minton exhibit. 

Of  p&te-changeante  there  were  several  pieces.  It  is  a  pecu-  PdtB-ekanffeonu. 
liar  chameleon-like  ware — a  porcelain — which  appears  of  one 
color  by  solar  light  and  another  color  by  gaslight.  In  the 
daylight  it  has  a  grayish  or  celadon  green  color,  and  at 
night  it  appears  pink.  This  kind  of  paste  was  compounded 
by  the  chemist  Begnault  when  director  of  the  Sfevres  estab- 
lishment 

Henri- Deux  ware.  hmh-dwx. 

The  Mintons'  display  contained  several  pieces  of  copies, 
reproductions  of  the  famous  Henri-Deux  ware,  or  faience 
tfOiron. 

"Of  the  original  ware,  there  are  said  to  be  only  55  pieces  known.  History  of  the 
There  are  20  enumerated  in  the  list  of  photographs  of  specimens  in  the^aience  d  Oiron. 
collection  at  South  Kensington,  including  2  in  the  Louvre.  Brongniart 
in  his  treatise  says  that  about  37  were  known  in  France.*  This  ware 
has  always  excited  great  -interest  among  collectors  and  connoisseurs, 
based  upon  its  intrinsic  beauty  and  novelty  and  its  extreme  rarity. 
The  pieces  have  sold  for  fabulous  prices.  An  aigui&re,  or  ewer,  belong- 
ing to  Mr.  Magniac  was  purchased  for  £80  at  the  sale  of  M.  Odiotfs 
collection  in  1842,  and  shortly  after  was  sold  for  £96,  and  has  since  been 
rained  at  £2,000.  A  circular  plateau  in  the  South  Kensington  Museum,  Historic  pieces, 
purchased  originally  by  M.  Espoulart,  of  Mans,  for  £3  4«.,  was  bought  in 
1857  for  £140.  At  the  sale  of  the  collection  of  the  Comte  de  Pourtales, 
in  March,  1865,  the  '  Biberon '  was  purchased  by  Mr.  Malcolm  for  the 
sum  of  £1,100.  This  Biberon  is  one  of  the  best-known  specimens 
of  the  ware.  A  capital  figure  is  given  in  Brongniart,  pi.  xxxvii.  It 
stands  a  little  over  10  inches  in  height,  and  bears  the  arms  of  France, 
with  a  coronet,  and  the  initials  and  emblems  of  Diane  de  Poitiers.  The 
ciphers  and  armorial  bearings,  which  appear  on  so  many  specimens,  in- 
dicate, beyond  doubt,  that  this  ware  was  the  favorite  at  the  brilliant 
court  of  Francis  I,  and  Henry  II.  Its  origin  was  for  a  time  in  doubt, 
and  has  been  the  subject  of  much  speculation,  but  it  is  now  concedod 
that  it  was  made  at  Oiron,  in  the  southwest  of  France. 

"  In  composition  it  is  a  faience  of  superior  quality,  the  paste,  according 
to  an  analysis  by  M.  Salvetat,  of  the  Sevres  laboratory,  consisting  of— 

Silica 59  Compoaitloa. 

Alnmina 40.24 


99.24 

without  lime  or  magnesia,  and  only  a  trace  of  iron.  It  withstands  high 
firing  without  change,  and  is  quite  white.  M.  Salvetat  was  also  satis- 
fied that  the  glaze  did  not  contain  tin.  Brongniart  notes  the  fact  that 
this  white  earthenware  body  was  made  in  France  long  before  the  first 
attempts  to  manufacture  white  earthenware  in  Great  Britain,  whioh 
dates  from  the  end  of  the  seventeenth  or  the  beginning  of  the  eight- 

*"At  that  time  the  most  interesting  specimens  were  in  the  possession 
of  M.  Saurageot,  M.  Odiot,  M.  Preaux,  and  M.  Count  Portales.  The 
Ceramic  Museum  at  Sevres  had  only  two." 
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oreat  nMtAW.  eenth  century.  But  the  distinguishing  peculiarity  of  the  Henri-Deux 
Xlntou  exhibit,  ware  remains  to  be  described.  The  ornamentation  is  inlaid,  filling  in- 
cisions or  depressions  in  the  body, 
though  flush  with  the  surface.  For 
this  filling  pastes  colored  with  other 
were  chiefly  used,  and  the  designs  in 
general  appeal-  of  an  ochery  brown  or 
EmriDeax  yellowish  color  on  the  white  ground - 

P™*«-  work.     Bat  black,  blue,  pink,  and 

green  colors  are  known.  It  is  be- 
lieved that  this  inlaying  was  accom- 
plished by  means  of  molds,  the  intri- 
cate interlacing  designs  being  first 
carved  npon  a  model,  from  which 
casts  were  taken.  The  paste,  pressed 
in  the  molds  so  formed,  received  the 
designs  in  intaglio,  and  the  spaces 
were  afterwards  filled  with  a  soft, 
colored  paste,  the  whole  operation 
being  similar  to  that  of  making  en- 

'      Fine  examples  of  this  ware 

«■  .    ■  »     i    r.     o     •«.    jun—in     ,1   were  also  shown  by  this  firm 
iiinHmBflmn-  Fio.  2.— Minion^  "  .Heart- Detut"         "  ,     „„_„    J 

o«"-  ware.  at  Vienna  in  1873. 

EtctaioKiupor.  Etching  on  porcelain. 

In  the  collection  of  Mintons'  porcelain  shown  by  Mr.  W. 

w.  uowic  Goode  there  are  some  carious  etchings  upon  the  glazed  sur- 
face of  porcelain  vases,  executed  by  Mr.  W.  Goode  as  an 
amateur.  The  process  consists  in  first  covering  the  surface 
with  a  black  varnish,  through  which  the  design  is  drawn 
with  a  sharp  steel  point  down  to  the  glaze.    By  the  appli- 

i\-<mvu.  cation  of  fluoric  acid  the  glaze  is  dissolved  away  and  a  fine 
depressed  line  results.  The  varnish  is  then  removed  and 
some  strong  color  or  gold  is  rubbed  into  the  depressed  lines, 
and  the  piece  is  ready  for  retiring  in  a  kiln,  by  which  the 
glaze  is  softened  and  the  color  or  gold  is  covered  and 
securely  held.  Mr.  Goode  has  made  several  pieces  for  his 
amusement  and  has  presented  examples  to  the  museums  of 
St.  Petersburg,  Vienna,  Berlin,  and  South  Kensington. 

I'dttM-pdx*.  Pdtesur-pdte.* 

Solon.  Solon's  work  in  paste  cannot  be  described.     Mintons' 

court  was  enriched  with  a  profusion  of  examples,  and  all  of 

*  The  nature  of  this  process  ia  fairly  indicated  by  the  naiuo.  It  is 
literally  paste-upon -paste.  It  is  by  no  means  a  new  process,  being  one 
long  known  and  used  in  China  for  decoration  of  porcelain  and  in  India 
for  common  ware.  It  was  first  introduced  in  Europe  at  Sevres  in  1847, 
under  Ebelman.    The  process  consists  in  taking  a  thin  mixture  of  the 
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the  highest  degree  of  merit,  on  vases,  plaques,  and  plates.  «riat  bbtkaih. 
There  was  no  sign  of  wearying  in  well-doing  by  this  master-  Mintxmexhibit. 
artist  in  clay.    His  work  is  incomparably  superior  to  th**^^"    ***** 
of  any  of  his  imitators,  far  surpassing  in  art  value  the  best 
examples  of  figure-subjects  from  the  kilns  of  Sfevres.    Ho 
alone  fully  and  satisfactorily  unites  skill  in  the  technique 
of  the  paste  and  glaze  and  the  genius  of  sculptor  and  de- 
signer.    His  favorite  subjects,  as  is  well  known,  are  the 
female  form,  Cupids,  and  cherubs.    He  delights  in  illustrat- 
ing the  pranks  Cupid  plays  with  the  hearts  of  maidens. 
A  few  illustrations  from  photographs  of  some  of  the  pieces 
are  presented.    Upon  one  of  the  plaques,  with  a  dark-green 
background  of  porcelain  forming  the  body  of  the  plaque, 
Cupid  is  seen  modeled  in  white  paste,  standing  on  the  cap- 
ital of  a  column,  driving  a  team  of  four  maidens  by  silken   Plate  8. 
cords  attached  to  their  wrists.    The  attitude  of  Cupid  with     up  ' 

his  outspread  wings  and  the  more  than  half- willing  thral- 
dom of  the  maidens  command  our  admiration. 

In  the  companion  piece,  a  plaque  of  equal  size,  four   Plate  4. 
maidens  are  chaining  Cupid  to  a  block.  ed."  np 

The  flat  sides  of  pilgrim  bottles  for  decorative  purposes 
are  suitable  to  this  class  of  work.  They  are  made  either  of 
dark  green  or  red  porcelain.  On  one  pair  Cupid  is  seen 
seated  by  the  side  of  a  basket,  with  a  needle  in  one  hand 
and  a  heart  in  the  other,  looking  intently  at  the  heart  as  if 
he  recognized  it  and  hesitated  before  putting  it  on  the  string 
of  hearts  at  his  side.  The  companion  bottle  shows  Cupid —  Plate  5. 
here  a  half-grown  youth — seated  with  a  basket  of  hearts  f^m 
between  his  knees,  while  he  picks  them  out  one  by  one  and 
tosses  them  over  his  shoulder. 

On  another  long  plaque  we  have  Cupids  at  supper,  four   piatei. 
of  them  seated  on  tall  stools  at  table,  with  a  central  female  "CtS^a?^ 

>_ — « ■ per. 

porcelain  paste  and  laying  it  on  the  plaque  or  vase  as  a  painter  lays  on 

colors,  except  that  the  design  is  to  be  in  relief  and  the  lights  and  shades 

are  to  be  dne  in  part  to  the  greater  or  less  thickness  of  the  paste  laid 

on.    The  paste  is  usually  white,  while  the  body  or  ground  work  is 

darker  in  color,  usually  a  dark  olive-green,  a  brown  turquoise  blue,  or 

a  black.    After  laying  on  a  sufficient  thickness  for  the  figures  of  the 

design  the  artist  scrapes  or  works  away  portions  of  it  until  the  proper 

thickness  and  form  are  secured.    The  transiucenoy  of  the  fired  paste       Pdu*ur-p4t4 

permits  the  dark  background  to  "show  through"  more  or  less  in  theproceM* 

thin  places,  while  the  thicker  portions  stand  out  whiter  and  appear  in 

high  relief  like  the  white  figures  of  an  onyx  oameo.    By  firing,  the 

tranglncency  of  the  design  is  heightened,  and  the  glaze  sinking  into  it 

and  uniting  it  with  the  body  forms  the  whole  into  one  homogeneous 

nisss,  with  an  etherial  liquidity  which  is  both  subtle  and  delicious. 

It  is  not  a  process  of  molding,  but  of  sculpturing,  and  can  no  more  be 

reproduced  mechanically  than  can  a  Madonna  of  Raphael. 
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am*T  ■■»*"•  figure  holding  a  baby  Cupid  and  feeding  him  with  pap  from 
Mintnn  exhibit  a  spoon.     Another  little  fellow  on  the  floor  has  his  head  in 
the  bowl.     (See  Plate  1,  frontispiece  to  this  report.) 

Anioriiit  v«m.     In  the  Amorini  vases,  style  of  Louis  XVI,  thirty-eight 
inches  high,  an  illustration  of  which  is  annexed,  the  body 
is  a  celadon-green,  with  a  zone  or  belt  in  the  upper  portion 
soi™.  0f  a  gne  \,iue  color,  on  which  Solon  has  worked  a  number 

of  Cupids,  who  are  busily  engaged  in  breaking  chains  of 
iron,  and  other  Cupids  are  rejoicing  over  roses  that  take 
their  places.  These  vases  are  richly  gilt,  and  for  support- 
ers have  each  a  group  of 
Cupids  or  Amorini,  fine- 
ly modeled  in  oxydized 
silver. 

There  are  many  small- 
er works  iii  patemir- 
pate,  such  as  table- 
plates,  paper-weights, 
aud  trays.  In  one  of 
the  trays  a  girl  is  repre- 
sented jumping  over  a 
rope  held  by  Cupids. 
In  this  the  pastes  used 
have  been  slightly  tint- 
ed, as  also  in  some  of 
the  plates  and  smaller 
plaques,  the  hair,  and 
sandal -strings,  and  por- 
tions of  the  drapery  are 
laid  on  iu  colored  paste. 
But  the  chief  work  of 
Mr.  Solon  is  the  large 
vase  in  Etruscan  form, 
Fig.  3.-JB«ri»i  vaMe,  Wnton.  31ineheshigh,andmod- 

nzucu  thbIq  e'e<l  *°r  *De  M'D.r.ons'  works,  from  the  original  in  the  Naples 
Napiei  masemn.  Museum.  Havingafull,oviforinbody,  itgaveample  surface 
for  the  beautiful  bas-relief  Solon  has  modeled  upon  it.  The 
■Cupid  lector-  subject  is  Cupid  lecturing.  But  Cupid  is  here  not  a  chubby 
child,  but  a  beautiful  youth.  He  stands  on  a  tribune  in  the 
center,  while  disposed  about  him  as  an  audience  are  groups 
of  maidens,  some  fifteen  or  twenty  in  all,  in  various  atti- 
tudes. The  modeling  of  the  figures,  in  every  detail  of  form, 
expression,  and  drapery,  is  masterly  and  the  perspective  is 
remarkable.  This  piece  deserves  to  be  ranked  as  a  ckef- 
cPauvre. 
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THE  ROYAL  PORCELAIN  WORKS,  WORCESTER.  qbkat  Britain. 


_,  _  .,«■»*    „.    ^k.  „     o,      .  .  Royal     Poroe- 

These  works,  with  Mr.  E.  W.  Bmns,  F.  8.  A.,  managing  iamtvork8,Wi>r- 
director,  and  E.  P.  Evans,  manager  and  secretary,  made  a   n.  w.  Binns, 
most  attractive  and  instructive  display  of  the  specialties  of  e.p.'evmw. 
the  works,  notably  of  vases  of  ivory -porcelain  and  colored 
gold,  illustrating  the  manufacture  of  procelain  in  Europe 
in  the  sixteenth  cantury ;  dessert  services  in  the  old  Wor- 
cester and  in  the  spirit  of  Japanese  designs ;  specimens  of 
pressed  china  and  of  variously  decorated  vases  and  services 
of  china,  painted,  enameled,  and  gilded. 

The  interior  of  their  most  attractive  court  was  filled  with 
choice  productions,  especially  the  two  large  flagons  with 
recessed  sides  in  panel,  holding  figures  in  relief  illustrating 
the  work  of  the  potter  and  decorator.  All  the  products 
exhibited  gave  most  satisfactory  evidence  of  progression 
and  improvement  since  the  exhibition  in  Vienna  in  1873, 
and  at  Philadelphia  in  1876. 

The  manufacture  of  fine  porcelain  was  commenced  at    History  of  <&• 
Worcester  in  the  year  1751,  and  the  first  royal  patent  was  man 
given  in  1789.    The  undertaking  originated  chiefly  through 
the  exertions  of  Dr.  J.  Wall,  a  physician  with  chemical  skill    dp.  J.  WaiL 
and  artistic  tastes.    As  early  as  the  year  1763  the  produc- 
tions of  the  establishment  were  highly  esteemed.    Dr.  Wall, 
at  an  early  date,  applied  the  process  of  transferring  printed    Printed      de- 
designs  to  a  glazed  surface  to  the  decoration  of  his  porce-  dEIL  m    paP" 
lain.    The  earliest  known  date  of  this  printed  ware  is  1757, 
upon  a  jug  now  in  the  collection  of  the  Museum  of  Practical 
Geology,  London.    The  design  is  in  black,  over  the  glaze, 
and  the  pieces  so  decorated  were  exposed  to  the  heat  of  the 
enamel  kiln  only.     The  invention  of  underglaze  printing        Undergiaee 
soon  followed,  the  designs  being  transfered  to  the  unglazed  p*1*41118, 
biscuit.    Eobert  Hancock,  who  had  studied  under  Eavenet   Bobert    Han. 

oook. 

at  the  enamel  works  at  Battersea  in  1750,  was  the  engraver 
of  the  early  designs  for  transfer. 

The  earliest  Worcester  porcelain,  according  to  Mr.  Binns,*  ^S22Jjt,0n  °* 
was  made  of  a  frit  body,  and  he  thinks  that  the  following  «*****• 
formula  is  similar  to  that  used  by  Dr.  Wall :  Sand,  120 
parts ;  gypsum,  7 ;  soda,  7 ;  alum,  7 ;  salt,  14 ;  and  niter, 
40.  After  fritting,  it  was  crushed,  and  75  parts  were  mixed 
with  15  of  whiting  and  10  of  pipe- clay.  The  glaze  used 
contained  38  per  cent,  of  red  lead,  27  of  sand,  11  of  ground 
flints,  15  of  potash,  and  9  of  carbonate  of  soda.    For  com- 

*  "A  Century  of  Potting  in  the  City  of  Worcester,  being  the  History  j».  &  ^.,  "Qen- 
of  the  Royal  Porcelain  Works  from  1751  to  1851,"  by  R.  W.  Binns,  F.  S.  *^£fSJ*S*'" 
A.,  1865,  p.  40.    Also,  in  De  La  Boche,  "  British  Pottery  and  Porcelain." 
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obkat  Britain.  mon  Ware  an  inferior  paste  was  made,  containing  steatite. 
laS^rkiwSr".  ^*8  £ave  a  b°dy  *ess  <tense  than  the  other,  and  of  a  yellow- 

ceater.  igh  color. 

Attention  was  early  given  to  the  imitation  of  Chinese 
and  Japanese  wares,  induced  by  the  high  estimate  in  which 
Oriental  porcelain,  or  china,  was  then  held.  And  with  that 
depraved  pandering  to  public  prejudice  which  seems  to  be 
one  of  the  great  vices  of  the  ceramic  art,  false  marks  were 
sometimes  affixed,  especially  to  these  early  imitations. 
Trademarks.  A  crescent  is  one  of  the  earliest  ordinary  marks,  as,  also, 
a  script  W.j  and  afterwards  the  name  or  initials  of  the  firm, 
either  stamped  in  or  printed.  A  Chinese  fretted  square, 
marked  in  blue,  was  frequently  employed.  Oriental  charac- 
ters were  also  marked  in  blue  on  some  of  the  pieces,  and  a 
specimen  in  the  Geological  Museum  has  the  Dresden  mark 
of  two  crossed  swords  in  blue  under  the  glaze. 
Lord  Dudley's  At  the  Vienna  Exposition  in  1873  specimens  were  shown 
of  the  beautiful  tea-set  presented  to  Lord  Dudley  on  his 

^^Tnrqnoise  marriage.  The  decoration  consists  of  turquoise  blue  enamel, 
put  on  in  drops  near  together,  so  that  the  surface  appears 
to  be  thickly  set  with  turquoise.  Each  cup  and  saucer  is 
carefully  mounted  in  a  stuffed  morocco  case.  The  small  set 
of  6  pieces  was  valued  at  $6,000. 

oeiSS7"      pwP"     The  softness  of  tone  of  the  delicate  cream  or  ivory  tint 

porcelain  of  this  establishment  is  well  known.  Its  resem- 
Depoiiahing.  blance  to  ivory  is  greatly  increased  by  a  process  of  depolish- 
ing  which  has  lately  been  adopted.  This  removes  all  the 
vitreous  appearance  from  the  surface,  and  leaves  it  with  the 
peculiar  dull  luster  of  the  ordinary  surface  of  ivory.  Some 
statuettes  treated  in  this  way  looked  like  ivory  carvings. 
Gold-work  ornaments  show  with  greater  effect  on  this  sur- 
face. This  ivory  paste  is  generally  supposed  to  contain 
phosphate  of  lime  in  the  form  of  bone-dust,  but  I  am  assured 
that  it  does  not.  Bone  porcelain  is  whiter.  The  ivory  paste 
evidently  molds  well,  suture  lines  being  visible  on  many  of 
the  pieces.  It  partakes  of  the  nature  of  soft  paste,  but  it  is 
not  the  same. 
Japanese  style.  The  Japanesque  style,  or  "  motif, "  prevails  throughout  the 
decorative  products  of  the  Worcester  works.  We  note  par- 
ticularly a  black  paste  or  background  on  which  landscapes 
are  painted  in  the  distance;  and  in  the  foreground  Japanese 
designs,  such  as  branches  of  trees,  peach  blossoms,  butter- 
flies, and  birds,  are  boldly  drawn.  The  black  of  the  back- 
ground is  intense,  and  sets  off  to  great  advantage  the  blue 
and  other  colors  used  in  decoration. 
There  were  some  examples  of  inlaying  white  paste  in  the 
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dark-colored  body,  much  in  the  same  way  as  the  Henri-Deux  GMAT  bmtaiw. 

ware  is  made.  iJ^wot 

Some  vases  in  the  collection  were  molded  of  two  clays  in  «*ter. 
a  peculiar  way,  the  designs  in  relief  being  first  worked  into 
the  depressed  parts  of  the  mold  by  a  brush  with  colored 
clays,  as,  for  example,  such  decorative  objects  as  leaves, 
flowers,  and  arabesque  patterns,  and  then  the  body-clay  being 
cast  upon  and  uniting  with  them,  forming  one  homogeneous   Molding  in  two 
mass,  but  with  the  designs  of  one  color  and  the  body  of color8, 
another  color. 

The  examples  of  open-work  or  pierced  porcelain  were  par-  Pg*£wotk  °* 
ticularly  good.    In  some  of  this  class  of  work  the  openings,  tan. 
after  baking,  were  filled  with  vitreous  glazes,  or  enamels, 
and  then  rebaked,  so  that  the  enamels,  in  fusing,  filled  the 
spaces  with  a  semi-transparent  glass,  producing  a  beautiful 
effect  on  holding  the  piece  between  the  eye  and  the  light. 
This  ware  will  be  recognized  as  similar  to  the  "  rice-porce-    0h*™**   rtoe- 
lain"  of  China.    Another  form  of  the  process  is  the  execu- ** 
tion  of  a  design  in  the  body,  which  becomes  so  completely 
filled  in  the  glazing  that  it  is  invisible  from  the  outside,  and 
is  seen  only  when  looking  through  the  side  in  a  strong 
light 

The  old  patterns  and  designs  of  the  Worcester  works  are  ow  Worcester 
extensively  reproduced.  One  of  the  table  services  on  exhi-  p*1*6™* 
bition  was  made  in  molds  that  are  now  over  100  years  old. 
It  is  decorated  with  beautiful  paintings  and  gold  ornaments 
in  relief.  It  is  marked  with  the  modern  Worcester  mark. 
The  old  Worcester  ware  is  extensively  imitated,  and  collect- 
ors should  always  be  on  their  guard. 

Some  beautiful  results  are  obtained  by  painting  peacocks  Novelties  in 
nnderglazeandaddinggilding  above.  Thecolors  are  brought  Sfg. migan 
oat  admirably.  The  establishment  has  brought  forward 
some  novelties  in  glazes  and  in  colors  and  in  the  applica- 
tion of  gold  in  several  colors.  Ten  plaques  were  shown, 
illustrating  the  colors  and  the  application  of  new  "  marble" 
glazes.  A  tablet  of  under-glaze  colors  showed  the  range  of 
colore  and  shades  in  use  at  the  works.  The  carmine-red  is 
particularly  bright.  As  an  example  of  the  use  of  gold  in 
decoration,  a  dish  or  plaque,  ornamented  with  marine  shells 
in  relief,  and  engraved,  was  particularly  good.  The  gold 
was  massive  and  thick,  and  in  several  different  shades  of 
color. 

Specimens  were  shown  of  enameling  in  the  Limoges  style,    "Jjgf*  ^^ 
on  porcelain,  by  the  late  Thos.  Botts,  and  of  the  successful   Thomas  Botta. 
production  of  artificial  aventurine — gold-stone— decoration 
on/afence. 
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ORJLA.T BRITAIN.  WEDGWOOD,  8T0KE-J7P0NTRENT. 

Wodgwood.  The  prestige  of  this  renowned  establishment  at  Etrnria 
is  not  likely  to  wane.  The  proprietors  have  caught  the 
spirit  of  progress,  and  evidently  intend  to  be  in  the  front 
rank  as  producers  of  novelties  and  of  art  pottery.  The 
exhibit  was  highly  creditable.    As  would  be  expected,  the 

Belief  plaques,  relief  plaques  in  Wedgwood  style  were  numerous,  some  of 
them  cast  in  the  old  molds  and  others  from  new.  Among 
the  latter  was  a  plaque,  9*  6"  wide  by  24'  broad,  of  a  pale 
olive-green  color,  on  which  were  modeled  in  white  paste 
the  figures  symbolizing  the  seven  ages  of  man,  after  Walter 

water  crano.  Crane,  by  G.  Toft  (No.  81).  This  was  sold  early,  at  11  guin- 
eas. 

Black  basalt.       Black  basalt  and  jasper  ware  was  shown  in  great  variety. 

WMte  jasper.  A  pair  of  vases  in  black  basalt  and  white  jasper  ware,  stand- 
ing with  the  pedestals  about  2'  high,  and  the  subject  of 
the  decoration  the  apotheosis  of  Homer,  were  sold  at  £70. 

copy  of  the  Pe-  There  was  a  fine  copy  of  the  Pegasus  vase,  being  a  repro- 
duction from  the  original  molds  of  the  vase  designed  and 
modeled  by  Flaxman,  of  which  there  are  only  two  in  exist- 
ence— one  in  the  possession  of  Sir  Dudley  Goutts  Marjori- 
banks,  and  the  other  being  lately  sold  by  Messrs.  Christie, 
at  auction,  for  700  guineas,  from  the  celebrated  collection  of 
Dr.  Gibson. 

Many  of  the  plaques  were  decorated  with  new  designs, 
by  Or.  Toft. 

Pdtf-turfdfe.  The  firm  has  also  given  attention  to  the  production  of 
porcelain  vases  in  variously-colored  bodies,  with  pdie-sur- 

Bheai  pdte  decoration,  chiefly  by  Khead.    For  one  pair  of  vases 

he  has  chosen  Egyptian  subjects.  The  modeling  is  fair,  but 
rather  stiff  and  rigid  in  effect,  looking  as  if  molded  rather 
than  laid  on  with  a  free  hand.  The  paste  and  glazing  are 
excellent.  Eleven  different  colors  of  paste  and  slip  could 
be  counted  on  these  vases.  Another  vase  with  a  dark 
olive-green  body,  at  least  on  the  surface,  is  decorated  in 
pdte-8ur-pdte,  by  the  same  artist ;  subject,  Mercury  bringing 

Grajuo.  Pandora  to  earth.    There  was  also  some  grafito  work. 

Tabieandtoiiet     Ordinary  pottery  for  table  and  toilet  use  is  made  in  great 
ware"  variety  by  the  Wedgwoods.     Some  of  the  toilet  sets  in 

monotints  were  very  attractive.  They  also  exhibited  a  com- 
plete dinner  and  tea  service  in  the  celebrated  cream-colored 
Queen  Charlotte  ware,  commonly  known  as  queensware. 

T.   C.  Brown-  T.  0.  BROWNWBSTHEAD,  HANLEY. 

weethead.  jn  ^  ^^^  shown  by  this  enterprising  firm  there 

were  many  interesting  objects,  especially  the  new  colored 
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stone-ware  bodies — the  cream-colored  of  Welsh  clay,  the  GBRAT  «pai». 
lavender,  and  the  celadon.    Many  of  these  were  shown  in  w^JJ£ad^°1J£ 
dinner  and  toilet  sets  of  new  design.    Among  other  striking  Mbit 
objects  a  group  of  tigers,  modeled  or  molded  in  one  piece  of  Group  of  tigers, 
earthenware,  attracted  attention.    The  group  was  executed 
by  Mr.  Marshall,  from  life,  at  the  Zoological  Gardens.    The 
oral  base  is  about  5'  6"  long.    The  firm  also  exhibited 
candelabra  in  Palissy  ware  9  feet  high,  and  a  series  of  PaliaBy TO* 
rabbits  in  earthenware  in  a  variety  of  comical  attitudes,  as 
modeled  by  Leonce,  who  keeps  rabbits  for  the  purpose  of  I**** 
studying  their  movements  and  positions.    There  are  also 
some  large  plaques,  painted  by  the  same  artist,  represent- 
ing tropical  plants,  palms,  and  paroquets,  in  brilliant  color- 
ing. 

DOULTON,  LONDON. 

To  the  Messrs.  Doulton  we  owe  the  revival  of  art  pottery   Douiton'i  ax- 
in  the  ordinary  clay  body  and  salt  glaze  of  stone- ware,  the 
same  in  substance  as  the  body  and  glaze  of  the  common 
gray  pots  in  daily  household  use.    The  possibilities  of  art 
in  clay  have  found  in  Doulton,  in  our  time,  their  great  ex- 
emplifies   The  objects  so  made  not  only  have  beauty  of  character    of 
form  and  decoration,  but  they  are  remarkably  strong  and 
durable.    No  duplicates  are  made ;  each  piece  has  an  indi- 
viduality and  a  character  of  its  own.    Molds  are  not  used. 
The  potter  "throws"  and  fashions  the  clay,  as  of  old,  upon  2.b^fi35ro^ 
the  wheel,  and  the  clay,  while  still  green  and  unbaked,  passes 
into  the  hands  of  the  decorator,  who  cuts,  carves,  and  in- 
cises the  designs.     Small  ornaments  in  body  of  another 
color  are  also  added  in  lines  or  bands.    Some  colored  slips   omamentedby 

carving  and  col* 

are  used,  and  a  few  metallic  oxides  contribute  to  the  rich-oredaupe. 
ne88  of  coloring  which  the  final  glazing  in  the  open  salt- 
glaze  kiln  imparts.   The  high  heat  and  the  unequal  distribu- 
tion of  the  oxydizing  flames  give  varied  and  unexpected   varied  color* 
effects  upon  the  coloring,  which  is  generally  extremely  richSSnoed  to  the 
in  tone,  the  dark  browns,  grays,  and  olive-greens  predom- 
inating.  In  all  this  work  the  Doultons  have  been  ably  aided 
by  a  corps  of  artists,  who  may  be  said  to  have  been  edu- 
cated at  the  works  or  in  the  adjoining  Lambeth  art  school. 
It  was  at  this  school  that  the  genius  of  Tinworth  was  first    TJnworth- 
^cognized  and  encouraged,  with  what  result  the  admirers 
of  his  masterly  works  over  Europe  and  America  can  appre- 
ciate.   From  a  poor  boy,  hanging  about  the  vestibule  of  the 
art  school  he  so  longed  to  be  permitted  to  enter,  he  now 
stands  foremost  in  the  corps  of  Lambeth  artists,  and  sends 
out  the  little  terra  cotta  relief  panels  of  Scriptural  scenes, 
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t  Britain,  which  command  the  admiration  of  snch  artists  as  DowS  and 


DnnitoD-B   «x-  Meissonnier. 

Visitors  at  the  Centennial  Exhibition  Trill  remember  the 
pulpit  in  terra  cotta  and  the  baptismal  font  in  Doulton's 
display,  both  of  which  were  adorned  with  Tinworth's  terra- 
cotta carvings.    These  and  the  two  large  panels,  iv  by  3' 
objectanowinin  terra  cotta,  illustrating  scenes  in  the  Garden  of  Geth- 
tiomi  Museum,   seinane,  are  now  in  the  ceramic  hall  of  the  National  Museum 
at  Washington.    At  the  Paris  Exposition  one  of  Tinworth's 
Tjworifc'i  chief  works  was  the  fountain  in  the  court  of  the  Pavilion  of 

UDBtUL 

the  Prince  of  Wales,  on  which  he  lavished  his  skill  in  -mod- 
eling the  various  scenes  described  in  the  Bible  in  which 
water  is  mentioned,  such  as  Rebecca  at  the  well,  Moses  in 
the  rushes,  and  the  conversion  of  water  into  wine.    This 
artist  was  at  that  time  engaged  upon  the  teredos  for  the 
cathedral  at  York.    His  work  upon  the  vases  and  stone- ware 
columns  and  architectural  details  is  well  known  for  its  bold- 
ness and  freedom  of  outline. 
mj»o  Buio*.     The  art  work  of  the  Misses  Barlow  is  also  well  known, 
and  has  contributed  largely  to  the  success  of  the  Doulton 
ware.    Miss  Hannah  Barlow,  like  Rosa  Bonheur,  excels  in 
drawing  animals.    But  Miss  Barlow  uses  a  sharp  steel  point 
and  boldly  incises  the 
hue  in  the  soft  clay  on 
the  sides  of  vases  ami 
on  panels.     Some  re- 
markable specimens  of 
her   work  were  to  be 
seen    on    Doulton's 
ft™the\fiE"ip"  stand,  particularly  on 

a  large  pair  of  vases 

flanking  the  entrance. 

On  these  Miss  Harlow 

;  had  drawn  groups  of 

tigers  from  studies 

made  from  life  at  the 

Zoological  Gardens. 

The  effect  of  these 

j  drawings,  especially 

I  on   smaller  objects, 

■MM    iiM,  8UCU  as  JUS8>  flagons, 

through  overbid  etCi)  j8  heightened  by  a 

B  P  Fra.4.— Do»Uo*-v*re  jug,  preliminary  coating  of 

light-colored  slip  overlaying  the  stone-ware  body.    The  in- 
cised lines  cut  through  this  lighter-colored  coat  to  the  darker 

Donlton  Jnjr.  ,  ,  .... 

ground  underneath  it. 


CERAMICS:    COMMISSIONER   BLAKE.  145 

Another  novelty  in  Doalton  ware  is  the  application  of  a  qRBAT  bmtaik. 
light-colored  slip  or  body  with  a  brush  to  the  surface  of  the  hi{j£ut0I1'B   ox' 
ware,  by  which  any  desired  design  is  formed  on  the  surface, 
being  a  true  pate-sur-pdte  process.    The  examples  were  nu-    rdu-sur-pdu. 
meroos  and  satisfactory. 

The  Doultons  also  manufacture  a  soft  earthenware  body 
with  a  frit  glaze,  known  as  Doulton  faience.  This  is  deco-  *»*«*•■ 
rated  at  the  works  under  glaze,  in  somber  tints,  and  also  in 
bright  colors,  plants  and  flowers  being  the  prevailing  sub- 
jects. Blackberry  blossoms  on  a  dark  blue  background 
upon  a  large  circular  plaque  were  an  especially  pleasing  sub- 
ject. 

HOWELL,  JAMES,  &  00.,  LONDON.  Howell,  James, 

&Co. 

This  firm  exhibited  not  only  a  collection  of  decorated  pot- 
tery; they  had  in  addition  a  series  of  clocks  and  other  clock  <****- 
objects,  in  the  early-English,  Queen  Anne,  and  Jacobean 
styles,  inlaid  with  panels  and  plaques  of  faience,  etc.,  show- 
ing the  application  of  ceramic  art  for  decorative  purposes, 
selected  specimens  of  art  pottery  and  a  collection  of  original 
paintings  on  china  and  faience  by  artists  and  amateurs. 

These  objects  were  grouped  in  a  tastefully  designed  and 
convenient  court,  and  were  much  admired.    The  clocks, 
especially,  with  their  quaintly  decorated  tile  faces  and  Clock  fuceawid 
plaques  in  blue  and  white,  were  very  attractive,  especially  p 
to  those  who  in  building  and  furnishing  are  reverting  to  the 
styles  in  vogue  in  the  days  of  Queen  Anne. 

These  clocks  are  made  to  harmonize  with  early  English 
and  Queen  Anne  architecture,  and  to  suit  drawing  or  dining  Queen  Anne 
rooms  or  the  library  or  hall.  The  wood-work  of  the  cases 
is  of  ebonized  cherry,  or  of  oak  or  other  wood.  The  chief 
ports  of  the  cases  are  turned  and  beaded  or  incised,  and  are 
inlaid  with  silver,  brass,  or  art-pottery  panels ;  the  latter  of 
Rmall  white  tiles  decorated  in  blue,  by  hand,  from  original 
designs.  The  dials  are  also  formed  of  tile  similarly  dec- 
orated, and  perforated  in  the  center  for  the  spindle  carrying 
the  clock  hands. 

The  clocks,  of  which  illustrations  are  given,  are  from  de- 
signs by  Mr.  Lewis  F.  Day  and  Mr.  E.  Phene  Spiers,  P.  R. 
A.,  etc.  They  are  executed  in  oak  and  walnut  wood,  and 
are  inlaid  with  panels  of  blue  and  white  china.  The  Queen 
Anne  clock,  design  No.  XIV  of  Howell  &  James's  catalogue, 
has  turned  corner  posts,  and  is  18£"  high,  and  10£"  wide, 
and  7"  deep.  Figure  5,  with  square  posts,  beaded,  is  16J" 
by  10J"  by  6£".  It  has  a  blue  and  white  china  dial  and 
four  corner  plaques — "The  Seasons." 
10  p  b vol  3 
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The  early-English   clock,  Figure  6,   baa  pierced  brass 


Fig.  5.— Queen  Anne  clock.  Fio.  6.— Earlg-EngVak  clock. 

comer  plates  around  the  dint  and 
has  three  plaques  emblematic  of 
"the  elements."  It  ia  17"  high. 
lOj"  wide,  and  7"  deep. 

Another  peculiar  and  pleasing 
form  is  a  combined  clock  and  wall- 
bracket,  designed  for  the  reception 
of  specimens  of  art  pottery.  Design 
No.  X,  here  reproduced,  is  36"  long, 
10J"  inches  wide,  and  5"  deep.  All 
of  these  designs  are  registered  by 
Messrs.  Howell  &  James,  who  are 
the  originators  and  sole  manufact- 
urers iu  England.  Their  superiority 
over  the  ordinary  tawdry  clock-cases 
of  the  cheap  clocks  of  the  United 
States  will  be  appreciated.  If  sim- 
ilar designs  should  be  introduced  in 
the  United  States  by  our  manufact- 
urers, a  great  demand  would  arise  for 
hand-painted  dials  and  plaques,  and 
many  artists  and  amateurs  could  be 
profitably  employed  in  designing 
and  executing  them. 

One  of  the  first  orders  received  at 
the  Exposition  for  one  of  these  ar- 
tistic clocks  was  given  by  a  citizen 
of  the  United  States. 

Messrs.  Howell  &  James  have  in- 
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itive  exhibitions,  designed  especially  for  the  benefit  of  la-  0BBAT  bmtain. 

dies  who  paint  upon  china,  tiles,  and  plaques.    The  ob-&*^weU'Jame*' 

jects  so  decorated  are  displayed  by  the  firm  in  a  commo-  hib°ttoS*ting  ex" 

dioas  gallery,  and  many  of  them  are  sold.    The  exhibition 

in  1878  contained  upwards  of  1,000  original  works,  and 

in  two  months  was  visited  by  nearly  10,000  persons.    Prize 

medals,  money  prizes,  and  honorary  diplomas  are  given 

upon  the  judgment  of  members  of  the  Royal  Academy. 

The  names  of  the  amateurs  who  carried  off  the  prizes  in   Amateurs. 

1878  are :  For  best  amateur  work,  the  Countess  of  Warwick, 

"Portrait  of  Lady  Eva  Greville,"  the  gold  medal  presented   Medalists  and 

"  ?  c»  jt  prize  winners. 

by  Her  Imperial  and  Royal  Highness  the  Grown  Princess 
of  Germany.  First  prizes :  Subject, u  The  Angler  Caught," 
Mr.  E.  Langstafte;  ornament,  Miss  G.  H.  Lee.  Second 
prizes:  Ornament,  Miss  C.  M.  Shepherd;  landscape,  "The 
Region  of  the  Reapers,"  Lady  Augusta  Cadogan.  Third 
prizes :  Heads,  "  Portrait  of  Miss  Gertrude  Willoughby," 
Lady  Willoughby;  ornament,  "Tomtits  and  Blackthorn," 
Miss  Everett  Green.  An  extra  prize  was  given  to  Mrs. 
Nesbitt  for  "Golden  Eagle,"  a  replica  having  been  commis- 
sioned by  Her  Majesty.  The  special  prize  of  10  guineas 
was  given  to  Miss  Ada  Hanbury,  for  her  "Fruit  and  Blos- 
som of  the  Horse  Chestnut  and  Lebanon  Cedar  Cones,"  as 
bf$t  professional  work,  and  the  special  prize  of  5  guineas 
for  second-best  amateur  work  to  Miss  Edith  S.  Hall,  for 
her  rose  design. 

Among  other  objects  to  be  noted,  we  mention  fire-screens  TUe-decnrated 
decorated  with  painted  tiles.  One  of  them  contained  nine  nre'8creen8- 
&  tiles  framed  in.  One  screen,  in  four  folds,  was  orna- 
mented with  four  tiles  emblematic  of  the  four  seasons,  and 
was  sold  to  the  Countess  of  Warwick,  Warwick  Castle.  Small 
boxes  for  mantel-decoration  were  made  of  ebonized  wood 
and  enriched  with  small  'hand-painted  tiles  inserted  in  the 
sides.  Some  plain  terra-cotta  plaques  were  decorated  by  the 
use  of  "  white  flux,"  burned  in,  giving  the  effect  of  enamels. 
A  painting  by  Mrs.  Sparkes  on  a  dead,  unpolished  surface, 
bad  all  the  effect  of  a  fine  water-color  painting. 

INDIA.  «pia. 

The  extensive  display  of  the  art  products  and  manufact- 
ures of  India  was,  thanks  to  His  Eoyal  Highness  the  Prince  w^J?e  Indi^[ 
of  Wales,  one  of  the  most  interesting  and  striking  features oxhibit- 
of  the  Exposition.    The  whole  of  the  magnificent  collection 
made  by  the  Prince  during  his  travels  in  India  was  placed 
on  exhibition.    The  Indian  Commission  also  sent  on  a  very   Indian    com- 
large  collection,  and  gathered  together  the  finest  display  of m 
Indian  pottery  ever  made  at  an  exhibition. 
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TKDlA-  This  pottery  collection  filled  five  rectangular  table  cases, 

Prince  of  each  about  8'  long  and  4'  6"  feet  wide.    There  were  two 

Wales       Indian  ° 

exhibit.  cases  filled  with  tiles  and  plaques,  and  one  with  black  pot- 

tery inlaid  with  silver  or  white  metal. 

Popery  objects  The  objects  comprised  pots,  water-jugs,  basins,  vases,  flower- 
pots, etc.,  in  white  and  blue,  in  yellow  ware,  and  in  ware  with 
a  green  glaze  or  enamel.  The  yellow-colored  ware  was  dec- 
orated with  a  lighter  colored  slip,  forming  a  true  p&te-sur- 

Pdu-turpdu.  p&fc  on  a  darker  or  sometimes  chocolate  colored  ground,  the 
designs  being  chiefly  floral  in  character.  The  green  ware  is 
decorated  also  with  a  lighter-colored  paste.  The  tone  or  tint 
of  the  whole  is  given  by  the  glaze — an  amber-yellow — from 
the  soft  lead  glaze.  The  green  is  no  doubt  obtained  from 
copper  oxide. 

white-snd-biue.  The  white-and-blue  ware  seems  to  be  a  salt  glaze.  It  is  not 
so  soft  and  flowing  as  the  lead  glaze  and  is  like  the  Moorish 
ware.  The  body  is  a  soft  earthy  red-clay  mixture;  a  rough, 
coarse,  red  brick-clay  body,  porous,  varying  a  little  in  color, 
but  generally  a  dark-brick  red  or  chocolate-brown.  In  some 
of  the  beautiful  green  glazed  pots  unglazed  parts  can  be 
seen  where  the  design  is  in  pure  white  slip,  and  has  not 
been  reached  and  modified  in  its  tone  of  color  by  the  glaze. 
In  the  white-and-blue  ware  it  is  evident  that  there  is  a  pre- 
liminary covering  of  white  slip  over  the  whole  surface.  The 
blue  decoration  is  then  painted  upon  this.  There  are  two  or 
three  shades  of  blue.  In  working  on  the  decorations  some 
of  the  fewer  details  are  added  with  a  sharp  point,  as,  for 
instance,  the  venation  of  leaves  and  some  parts  of  the  out- 
line, after  the  broad  surface  of  paste  has  been  laid  on  by  the 
brush. 

Til68,  In  the  tiles  the  preliminary  white  coat  is  laid  on  tolerably 

thick  like  an  enamel.  Where  it  is  flaked  off  in  some  places 
it  shows  nearly  one-sixteenth  of  an  inch  thick.  It  may  be 
a  stanniferous  enamel.  In  the  case  of  tiles  there  were  por- 
tions of  buildings,  such  as  cornices,  finials,  columns,  perfor- 
ated balustrades,  and  large  slabs,  with  inscriptions  in 
Arabic  and  Sanscrit. 

Without  attempting  to  add  to  these  notes,  I  present  an 
extract  from  the  brochure  by  Dr.  Birdwood  upon  the  pot- 
tery and  arts  of  India. 

Hand-book   by  From  the  "  Hand-booh  to  the  British  Indian  Section/7  by  George  C.  M.  Bird- 
Dr.  Birdwood.  woodj  Cm  A  Lf  M%  Dt  EdiUm 


it 


POTTERY. 


"  Purest  in  art,  in  directness  and  simplicity  of  form  and  decoration,  of 
all  its  homely  arts  is  the  pottery  of  India,  the  Hindu  pottery  of  Ma- 
dura and  the  Indian  pottery  of  the  Punjab  and  Scinde.  Unfortunately, 
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there  is  nothing  of  these  two  styles  to  show.    Pottery  is  made  every-         ixdia. 
where  in  India,  and  has  been  from  before  the  age  of  Menu.    The  red    Hand-book   by 
earthenware  pottery  of  Travancore  and  Hyderabad  is  well  known,  and 1>r' Birdwood- 
the  red  glazed  pottery  of  Dinapur,  which  is  glazed  with  a  sort  of  Tar- 
nish made  of  morinda  bark,  ducks'  eggs,  and  quicklime,  and  the  imita- ^^  j^^  ver 
tion  of  Bidiri  of  Surat.    But  all  these  varieties  of  fancy  pottery,  as 
distinguished  from  the  primitive  water- vessels  thrown  everywhere,  are 
of  an  insignificant  and  almost  meretricious  character;  and  only  the    Pottery  of  Ma- 
pottery  of  Madura  and  the  Punjab  and  Scinde  can  be  classed  as  art  Sd^Sndenik 
pottery,  and  as  such  it  is  of  the  highest  excellence.    The  Madura  pot-  as    art    produc- 
tery  is  in  the  form  generally  of  water-bottles,  with  a  globular  bowl    Characteristics 
and  long  upright,  neck;  the  bowl  being  generally  pierced  so  as  to  cir-°*  the  Madura; 
colate  the  air  round  an  inner  porous  bowl.    The  outer  bowl  and  neck 
are  rudely  fretted  all  over  by  notches  in  the  clay,  and  are  glazed  either 
dark  green  or  a  rich  golden  brown.    The  Scinde  and  Punjab  pottery  is  of  the  Scinde  and 
egg-shaped,  turbaned,  melon,  and  onion  shaped,  in  the  latter  the  point  PunJab  pottery, 
rising  and  widening  out  gracefully  into  the  neck  of  the  vase.    They 
are  glazed  in  turquoise,  of  the  most  perfect  transparency,  or  in  a  rich 
dark  purple,  or  dark  green,  or  golden  brown.    Sometimes  they  are  dia- 
pered all  over  by  the  pdtesur-pdie  method,  with  a  conventional  flower,     pdte-tur-pdtc 
the  tewnti  or  lotus,  of  a  lighter  color  than  the  ground.    Generally  they 
are  ornamented  with  the  universal  cone  and  flower  pattern,  in  com- 
partments formed  all  round  the  bowl,  by  spaces  alternately  left  uncol- 
ored,  and  glazed  in  color.    Sometimes  a  wreath  of  the  knop  and  flower   Ornamentation, 
pattern  is  simply  painted  round  the  bowl  on  a  white  ground.    Every 
endeavor  was  made  to  represent  this  pottery  at  the  Paris  Exhibition, 
with  the  view  of  bringing  it  into  European  demand,  but  the  Bombay 
Government,  which  was  intrusted  with  the  commission,  has  sent  in- 
stead an  overwhelming  collection  of  the  pottery  of  the  Bombay  School    Bombay  School 
of  Arts,  which  began  with  a  laudable  endeavor  to  naturalize  the  manu- of  Art8, 
facture  of  Scinde  pottery  in  Bombay,  but  has  ended,  it  would  seem,  by 
getting  the  natives  all  over  Western  India  to  imitate  the  hardware 
jags  of  Messrs.  Doulton. 

"The  Bombay  School  of  Art  has  been  singularly  fortunate  in  the  gen-    Original     pnr- 
tlemen  who  have  directed  its  operations.    Mr.  Terry  has  a  quick  sym-  SSaxedT  e      00 
pathy  with  native  art,  Mr.  Kipling  is  an  artist  of  the  highest  accom- 
plishment, and  Mr.  Griffiths  a  painter  of  decided  genius,  whose  works 
have  been  seen  at  successive  Royal  Academy  exhibitions.    It  is  there- 
fore hard  to  explain  why  these  gentlemen  should  have  relaxed  from 
their  first  purpose  in  introducing  the  manufacture  of  Scinde  pottery 
into  Bombay.     Of  course  there  is  little  harm  dono  if  their  new  ware  is 
not  passed  off  for  Scinde  and  Punjab  pottery.    It  will  be  very  interest- 
ing if  they  succeed  in  establishing  a  new  manufacture  of  a  specific  local 
character.    To  some  of  it,  in  which  the  designs  are  adapted  from  the    Adoption      of 
^junta  cave  paintings  and  Sawuntwari  playing  cards,  they  have  sue-  a^proved.*68*^8 
ceeded  in  giving  a  marked  local  character,  and  it  is  interesting  to  see 
Hindu  mythological  subjects  drawn  in  the  native  style  by  practiced 
English  draughtsmen.    But  the  imitations  of  Doulton  ware,  in  spite  of    Imitations    of 
the  masterly  drawing  of  the  flower  and  leaf  decorations,  are  miserable  Jemned.       C°U 
failures.    It  is  quite  a  misapplication  of  Doulton's  methods  to  apply 
them  to  friable  Indian  earthenware.    The  shapes  also  of  the  Bombay    Shapes  of  tho 
School  of  Art  pottery  are  detestable,  taken  neither  from  Scinde  nor  detestable.      °° 
Western  India,  but  from  Chinese  sugar  jars,  Japanese  flower  vases,  and 
English  jam  and  pickle  pots.     After  all,  it  shows  worst  in  its  imitation 
of  Scinde  pottery,  from  its  falling  so  far  below  its  originals;  and  this 
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inula,         is  perhaps  why  the  effort  was  not  persevered  in.    But  the  causes  of 

Hand-book   by  failure  are  clear.    The  shapes  of  the  pots  are  not  Scindian,  the  glaze  is 

Dr.  Birdwood,     n8c(j  ^<K)  tnic]dyy  and  the  patterns  are  applied  in  stencil,  which  gives 

Scindian  method,  them  a  thin,  stiff,  poverty-stricken  character.     In  Scinde  the  pattern  is 

pricked  out  on  paper,  and  drawn  by  laying  the  paper  on  the  surface  of 
the  jar  and  dusting  it  along  the  prickings.  This  giyes  a  sufficient  out- 
line of  the  design  to  enable  the  decorator  to  paint  it  on  with  the  great- 
est freedom  and  dash,  pdte-*nr-pdte,  and  the  effect  is  rich,  free,  and 
harmonious  beyond  belief,  in  articles  which  sell  for  fourpence,  six- 
pence, and  one  shilling  each  on  the  spot.    These  can  fortunately  never 

Seats  of  raanu-  be  undersold.     The  chief  seats  of  the  manufacture  are  at  Lahore  and 
rflcture 

Multan,  Hyderabad  in  Scinde,  Hala,  Karachi,  and  Tatta,  and  for  en- 

I^oyotterIUof caiwtic  tile8  afc  Saidpur  and  Bnlri.*    Mr.  Drury  Fortnum,  in  his  report 

Scinde.  on  the  pottery  at  the  International  Exhibition  of  1871,  observes  of  the 

Scinde  pottery:  'The  turquoise  blue  painted  on  a  paste  beneath  a 

tho  nal08  ancient  K*aze>  which  might  have  been  unearthed  in  Egypt  or  Phoenicia — a  small 

Egyptian,  etc.     bottle  painted  in  blue  or  white — is  of  the  same  blood  and  bone  as  the 

ancient  wares  of  Thebes.     *    *    *    But  the  tiles  are  very  important. 
Scindinn tiles.  #    •    »    They  are  in  general  character  similar  to  although  not  so  care- 
fully made  as  the  Oriental  tiles  known  as  Persian,  which  adorn  the  old 
mosques  of  Egypt,  Syria,  Turkey,  and  Persia.    *    *    *    The  colors 
nsed  upon  them  are  rich  copper-green,  a  golden  brown,  and  dark  and 
turquoise  blue.    •    »    •    The  antiquary,  the  artist,  and  the  manufact- 
urer will  do  well  to  study  these  wares.    As  in  their  silk  and  woolen 
fabrics,  their  metal  work,  and  other  manufactures,  an  inherent  feeling 
Colon  and  bar-  for  and  a  power  of  producing  harmony  in  the  distribution  of  color  and 
monies.  m   gurface  decoration  exists  among  the  Orientals,  which  we  should 

study  to  imitate,  if  not  to  copy.  It  is  not  for  Europeans  to  establish 
schools  of  art,  in  a  country  the  productions  of  whose  remote  districts 
are  a  school  of  art  in  themselves  far  more  capable  of  teaching  than  of 
being  taught.'  It  is  a  rare  pleasure  to  the  eye  to  see  in  the  polished 
Turquoiee-blne  corner  of  a  native  room  one  of  these  large  turquoise-blue  sweetmeat 
*ar8*  jars  on  a  fine  Kirman  rug  of  minium  red  ground,  splashed  with  dark 

blue  and  yellow.     But  the  sight  of  wonder  is,  when  traveling  over  the 
Tiled  mosques,  plains  of  Persia  or  India,  suddenly  to  come  upon  an  encaustic  tiled 
mosque.    It  is  colored  all  over  in  yellow,  green,  and  blue,  and  other 
hues;  and  as  a  distant  view  of  it  is  caught  at  sunrise,  its  stately  domes 
and  glittering  minarets  seem  made  of  purest  gold,  like  glass,  enameled 
in  azure  and  green,  a  fairy- like  apparition  of  inexpressible  grace  and 
the  most  enchanting  splendor. 
The    error   of     "  But  if  it  is  a  terrible  error  to  darken  by  the  force  and  teaching  of 
Ugi!teofnt?Tulition  EngHsh  schools  of  art,  and  the  competition  of  government  jails,  and 
by  English  teach-  other  state  institutions  in  India,  the  light  of  tradition  by  which  the 
R '  native  artists  work  in  gold  and  silver  and  jewelry,  in  textiles,  and  pot- 

tery, it  is  equally  an  abuse  of  the  lessons  to  be  taught  by  such  an 
exhibition  of  the  manual  arts  of  India  as  the  collection  of  the  prince's 
presents  afford,  for  the  manufacturers  of  Paris  and  Lyons,  and  Birming- 
ham and  Manchester,  and  Vienna  to  set  to  work  to  copy  or  imitate 
and  of  slavish  them.  Of  late  years  the  shop  windows  of  Regent  street  and  Oxford 
ropean8workinen  street  have  been  filled  with  electrotype  reproductions  of  Burmese,  Cash- 

of  Oriental  meth-mero   Lncknow,  Cutch,  and  Madras  silver  and  gold  work,  along  with 
ods  and  styles.      !_.    .  ; '„_ - .... 

*  "The  master  potters  known  to  me  by  name  are  Juniu,  son  of  Osmaii 
the  Potter,  Karachi;  Mahommed  Azim,the  Pathan,  Karachi;  Messrs. 
Nur,  Mahommed,  and  Khamil,  Hyderabad;  Ruttu  Wuleed  Mingkn, 
Hyderabad ;  and  Perann,  son  of  Jumu,  Tatta." 
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Manchester,  Coventry,  and  Paisley  imitations  of  Indian  chintzes,  kin-         ikima. 
toh,  and  shawls.    This  is  simply  to  deprave  and  debase  English  manu-    Handbook   by 
frctures  and  English  taste.    No  people  have  a  truer  feeling  for  art  than  Dr'  Wriwood. 
English  men  and  women  of  all  classes,  or  purer  elements  of  a  national 
decorative  style  and  methods ;  ami  the  right  and  fruitful  use  of  looking 
at  superb  examples  of  Indian  jewelry,  tapestries,  and  pottery  is  not  to 
make  literal  copies  of  them,  but  to  kindle  the  sense  of  wonder  and 
imagination  in  us  to  nobler  achievements  in  our  own  indigenous  and 
industrial  arts.    Art  at  second  hand  is  already  art  in  its  decay ;  while    Art  at  aeoond 
nothing  serves  to  maintain  its  perennial  spontaneity  and  purity  like  hand  condemned, 
the  inspiration  which  comes  of  the  contemplation  of  the  best  examples 
of  foreign  art    European  manufacturers  should  visit  the  Indian  collec- 
tion at  the  Paris  Exhibition,  not  to  slavishly  plagiarize,  but  to  receive 
a  stimulating  and  elevating  influence  from  the  light  and  life  of  a  tradi- 
tional art  still  fresh  and  pure  as  at  its  first  dawning  two  or  three  thou- 
sand years  ago  on  the  banks  of  the  Indus  and  the  Ganges." 
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YRAMCE. 

FRANCE. 

The  following  data  relative  to  the  ceramic  industry  of 

France  are  condensed  from  the  official  class-introduction 

published  by  the  French  Commission. 

lainmw^Km     The  flrsfc  establishment  for  the  manufacture  of  porcelain 

in  France.         [n  France  was  at  Vincennes.     About  the  year  1730  the 

proprietors  of  these  works  moved  them  to  S&vres,  and  es- 
tablished there  the  manufactory  which  in  1739  was  pur- 
chased by  Louis  XV,  and  has  since  remained  the  property 
Sevres.  of  the  state.    These  celebrated  works  have  in  connection 

with  them  a  museum  of  ceramic  art  and  products,  where 
may  be  seen  a  complete  collection  of  foreign-made  porcelain, 
and  of  the  materials  used  in  their  manufacture;  a  collection 
also  of  all  the  varieties  of  porcelain,  faience,  and  ordinary 
pottery  of  France,  and  of  the  earths,  clays,  and  materials  used 
Mnaonm  and  in  their  manufacture.    There  is  also  a  collection  of  models 

collections. 

of  vases,  of  ornaments,  and  of  table  services ;  also  of  sam- 
ples of  figures,  statues,  etc.,  which  have  been  made  at  the 
establishment  since  its  foundation. 

For  the  beauty  of  the  materials,  purity  of  design,  ele- 
gance of  the  forms,  and  the  rich  ornamentation  of  the 
products,  this  establishment  of  S&vres  has  long  been  the 
most  important  in  Europe,  and  has  powerfully  stimulated 
and  promoted  the  ceramic  industry  of  France. 

ofFroro6iain *!"     *u  ^rance  there  are  three  principal  centers  of  porcelain 
dn»fiy.  manufacture: 

Limomin.  j#  Z4nuyuMn  (Haute- Vienne  et  Creuse). — Limoges  has  more 

than  thirty  fabriques  producing  white  porcelain. 

Bowy-  2.  Berry. — Here  are  to  be  found  the  fabriques  of  Cher,  of 

Allier,  of  Mfevre,  and  of  Indre,  which  produce,  chiefly,  white 
porcelain  and  common  objects  of  a  low  price. 

Parte  and  vi-     3,  Paris  and  Its  Environs. — The  Parisian  manufacture 

oinity. 

comprises  a  great  variety.  There  arc  a  great  number  of 
small  fabriques  where  they  make  fancy  articles,  such  as 
flowers,  cups,  vases,  baskets  of  flowers,  etc.  Others  produce 
art  objects,  chiefly  in  biscuit  ware,  or  special  objects,  such 
as  decorative  lamp-stands  or  vases  destined  to  receive  a  rich 
ornamentation  and  to  be  mounted  in  carved  wood  or  in 

oiSin*8  for  uSi^01126,    ^ere  are*  besides,  numerous  workshops  where 

they  receive  plain  white  porcelain  ware,  coming,  for  the  most 
part,  from  Saint- Arnaud-les-Eaux(Nord),  and  from  Fontaine- 
bleau,  and  decorate  it  to  order  or  to  suit  various  special 
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purposes.    The  decoration  is  not  made  exclusively  at  Paris,      francs. 
but  this  branch  of  the  art  is  essentially  Parisian. 

There  are  in  France  102  fabriques  of  porcelain,  using  a   Porcelain  /<*. 
force  equal  to  1,300  horses  (steam-engines  to  the  extent  of 
550  horse-power,  and  water-wheels  equal  to  750  horse-power).    Power. 
They  employ  14,000  workmen,  and  the  value  of  the  annual    workmen, 
production  is  not  less  than  43,000,000  francs,  or  about   Product 
$8,720,000.    The  value  of  porcelain  products  exported  does 
not  exceed  6,000,000  francs,  against  which  there  is  a  very 
considerable  amount  of  British  soft  porcelain  imported. 

The  materials  used  in  France  for  the  manufacture  of  por-  Mat«rialg- 
celam  are  the  kaolins  and  white  flint  (pegmatites  or  petro- 
silex),  of  which  the  price  varies  from  8  to  14  francs  the  100 
kilograms,  according  to  the  quality.  The  typical  kaolin 
is  the  plastic  earth  of  Saint- Yrieix  (Haute- Vienne) ;  the  Localities, 
kaolins  of  the  Pyr6n6es,  of  Cher,  and  of  Allier  are  used 
more  and  more  with  those  of  Limousin,  and  have  contrib- 
uted largely  to  the  development  of  the  faibriques  of  Berry. 

Porcelain  earth  alone,  unmixed  with  other  substances,  does 
not  give  a  suitable  paste  producing  in  the  fire  the  trans- 
lacency  which  should  characterize  porcelain.  It  is  in  the 
washed  sands  and  in  pure  feldspar  that  the  fusible  element 
is  found  to  which  the  translucency  is  due.  This  accessory 
product  costs  from  6  to  8  francs  per  100  kilograms. 

French  faience.  Faun*. 

The  pastes  or  bodies  of  fine  faience  are  composed  of  pure  Composition, 
white  day  (that  of  Montereau,  for  example),  of  kaolin,  and 
of  feldspathic  sand,  and  flint.  Common  faience  has  for  its 
elements  marly  sand  and  common  clays,  called  "  terres  fran- 
ekes19;  marly  clays,  loamy  clays,  and  calcareous  marls.  The 
substances  which  form  the  base  of  the  glaze  are  the  same 
for  the  fine  and  the  common  faience.  These  are  silex,  feld- 
spar, the  alkalies,  minium,  or  whi  te  lead.  In  the  better  sorts 
of  faience  boraoic  acid,  a  costly  ingredient,  is  used  to  a 
considerable  extent,  and  in  the  more  common  sorts  oxide  of 
tin  is  a  cheaper  ingredient,  which  gives  a  certain  enamel- 
like opacity  to  the  glaze  and  hides  the  dark  or  red  color  of 
the  inferior  clays. 

Machinery  has  been  used  for  a  long  time  past  in  the  prep-   Machinery 
aration  of  the  materials,  breaking,  mixing,  etc.,  and  in  the 
makiug  of  the  pieces.    There  is  not  any  new  or  important 
process  or  method  to  chronicle  in  the  manufacture  in  France 
for  the  last  ten  years. 

The  most  important  centers  of  the  manufacture  of  f alienee .  c^n  of  in* 
are  the  Ni&vre,  Meurthe-et-Moselle,  Seine-Inf6rieure,  Loire- 
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FRANCE. 


FaKenee. 
Statistics. 


Exportation. 


Infgrieure,  etc.  There. are  372  establishments,  which  use  a 
force  of  542  horses  and  employ  5,430  persons,  of  which  num- 
ber 1,400  are  women  and  children.  The  annual  product  is 
valued  at  13,960,000  francs,  or  about  $2,800,000. 
Reproductions  A  growing  appreciation  of  the  faiences  of  Severs,  of 
Eery?*0  ^    po  Eouen,  of  Beauvais,  Lyons,  and  Moustiers,  and  a  demand 

for  similar  products,  has  led  to  an  extensive  manufacture  of 
reproductions  of  these  famous  and  now  costly  and  rare 
objects.  The  ancient  forms  and  designs  are  successfully 
imitated  at  the  fabriques  of  Gr&u,  Greil,  Montereau,  and 
Choisy-le-Boi. 

The  exportation  of  French  faience  is  not  large,  probably 
not  exceeding  1,000,000  francs  in  value,  while  the  importer 
tions  from  England  are  more  than  3,000,000  francs  in  value. 

Fine/ofeftoe  is  variously  decorated,  generally  by  transfer 
printing,  and  is  often  retouched  by  hand, 
and  The  common  $ta,nmfvTOU$faience--faience  with  the  tin-oxide 
enamel  or  glaze — the  majolicas,  and  other  earthy  bodies 
which  are  covered  with  this  opaque  glaze  have  acquired  a 
great  reputation  by  the  brilliancy  of  the  colors,  the  limpidity 
of  the  glazing,  and  the  happy  disposition  of  the  paintings 
with  which  they  are  adorned.  The  Arabian,  Persian, 
Oriental,  and  Moresque  styles  have  been  imitated,  as  well  as 
the  Italian  and  English. 


Coloring 
glazing. 


Stone  %oare. 


Stone  ware. 


The  better  sorts  made  of  fine  materials  serve  for  orna- 
mental objects  and  are  well  adapted  to  table  use.  They  are 
Composition,  formed  of  a  very  fine  paste,  white  or  of  various  colors,  are 
delicately  fashioned,  and  often  enriched  with  figures  in  re- 
lief, very  neat  and  in  paste  of  another  color.  Composed  es- 
sentially of  a  pure  plastic  clay  of  kaolin  and  feldspar,  this 
product  is,  by  its  nature,  placed  between  hard  porcelain  and 
fine  English  faience. 

The  paste  of  common  stone  ware,  composed  of  fat  clay  with 
quartzose  sand,  gives  very  solid  and  strong  ware,  varying 
in  color  from  a  pearl -gray  to  a  brown-red.  It  is  dense  and 
impermeable,  resists  the  corrosive  action  of  acids,  and  pro- 
duces an  excellent  pottery  for  common  use. 


List  of  exhib- 
itors. 


LI8T  OF  EXHIBITORS. 

Abraham  (H.),  Versailles  (Seine-et-Oise).    Decorated  porcelain. 

At.t.tx  (Dlles.  M.  et  B.),  Paris.     Ceramic  painting  and  enamels  on 

copper. 
Aixuaxd,  Atirft.  (Les  heritiers  de  F.  )>  Limoges  (Haute-  Viemne).    Kaolins. 
Anita-Horeau,  LevalMs-Perret  (Seine).    Cup  and  small  porcelain  box. 
Abtioue  Frbrbs,  Paris.    Aitfatenoe. 
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Atelier  ^Application  de  l'£cole  Municipals  des  Beaux-Aktb,        pbakcb. 
Limoges  (Haute- Vienne).    Porcelain ;  faience.  List  of  exhib- 

Acbert  (£),  Paris.    Faience  in  aU  styles.  c£L£ic2.lft8l,  * : 

Aubrke  (J.),  &t»iix  (Seine).  Vases \  jardinieres  ;  fancy  objects  in  porce- 
lain. 

Aubry  (J.),  Bellevue  (Meurthe-et- Moselle).    Artistic  faience. 

Auclbrc  (C. ),  A uxerre  (  Yonne).    Artistic  faience. 

Ayisskau  (£.)t  Tours  (Indre-et-Loire).  Statuettes;  bass-reliefs;  faiences 
Henri  II ;  rustic  pieces. 

Balitraxd  (L.),  Saint-Leger  (Haute-  Vienne).    Kaolins. 

Bapterosses  (F.),  Briare  (Loiret).  Objects  in  china  paste;  buttons, 
pearls,  etc 

Barbizet  Fils  (C.-A.),  Paris.    Ait,  faience,  Bernard  Palissy  style. 

Barbot  (Dlle.  L.),  Orleans  (Loiret).  Objects  and  pictures  painted  upon 
porcelain. 

Barlukt  et  Cie,  Paris.    All  kinds  of  fine  faience. 

Babkeau  (Lb),  Paris.  A  variety  of  vases,  jardinieres,  cups,  plates, 
painted  and  decorated  in  soft  paste  porcelain. 

Babthe,  de  Galard,  Clere,  etCie,  Vierzon-Village  (Cher).  Different 
ceramic  products,  artistic  pottery,  and  porcelains;  terra-cotta  statues 
and  vases  for  gardens. 

Bahn  (Dame  H.),  Versailles  (Seine-eUOise).  Picture  painted  on  porce- 
lain. 

Beau  (A.)  kt  Porquier  (A.),  Quvmper  (Ftnistere).  Faience  with  stan- 
niferous glaze,  grand  feu,  decorated  on  raw  enamel. 

Beaufre  (Dlle.  C.)>  Paris.    Paintings  on  porcelain. 

Bfxlion  (Dlle.  A.),  Paris.    Painting  upon  porcelain  said  faience. 

Bender  ( Ve.),  Paris.    Decorated  faience  and  porcelain. 

Bertbbt  (BL),  Murs  (Indre).    Kaolins. 

Bbziat  (H.),  Paris.    Decorated  vases  in  faience  or  porcelain ;  pottery. 

Blachxt,  Palate  et  Repelux,  Bourg-du-Peage  (DrSme).    Kaolins. 

Blot  (Dlle.  A.),  Pans.    Painting  upon  porcelain  and  faience. 

Blot  (£.),  Boulogne-sur-Mer  (Pas-de-Calais).  Groups,  statuettes,  pots, 
and  pipes  in  terra  cotta. 

Blot  (J.-C.-E.),  Paris.  Painting  a  Vengdbe  upon  panels  and  terra- 
eotta  vases ;  paintings  on  stanniferous  enamel. 

Blot  (P.),  Paris.    Decorated  porcelain. 

Boch  Frrres  et  Cie,  Paris.  Decorated  tiles  in  stone- ware  ceramic ; 
pavements ;  letters  on  stone- ware  tiles  for  signs ;  polished  faience, 

Booquillon  (Dlle.  A.-M.),  Meudon  (Seine-et-Oise).  Plaques;  sets  of 
porcelain. 

Bodrron  de  Vkrbceron  (Dame),  Paris.    Plates  in  faience. 

Bohk  (L.),  Paris  (Vaugirard).  Terracotta;  decorative  statues;  bas- 
reliefs. 

BoiTELET  (Dlle.  M. ),  Enghien  (Setoe-et-Oise).  Porcelain  objects ;  artistic 
faience,  enameled. 

Boiasucon  (C  de),  Langeaie  (Indre-et-Loire).  Artistic  pottery ;  faience 
of  all  kinds;  stone- ware. 

Bompard  Freres  et  Cie,  Lozoux  (Puy-de-D6me).  A  variety  of  ceramio 
products ;  art  and  fancy  pottery. 

Boxxaud  (F.),  Saint- J^ger-la-Montagne  (Haute- Vienne).    Kaolins. 

Boxxaud  (J. ),  Saint-Uger-la-Montagne  (Haute-  Vienne).    Kaolins. 

Bonxaud  dit Rocher,  Saint-Leger-la-Montagne  (Haute-  Vienne).   Kaolins. 

Boesor  (J.),Ciry-le-Noble  (Sa&ne-et-Loire).  Ceramio  products  in  china 
and  stone  ware;  polished  tiles;  jugs;  ink  bottles. 
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francs.        Baudard  (Dlle.  M.),  Paris.    Paintings  on  porcelain. 
List  of  exhib-  Boulanger  (E.),  Paris.    Vitriflable  colors  for  ceramics. 
cSS^^1*88  20:  Boulenger  ( A.-J.-B,),  AuncuU  (Oise).    Stone  and  marble  ware ;  cera- 
mic works  with  incrnsted  colors  and  of  various  designs. 
Boulenger  (H.)  et  Cie,  Choisy-le-Roi  (Seine).     All  kinds  of  faience; 

monumental  decoration  in  faience  ;  decoration  in  Arcade  of  Beaux- 
Arts  in  the  Exposition ;  ornaments,  landscapes,  figures,  on  the  plan 

of  M.  Jaeger. 
Bouquet  (M.),  Paris.    Faience  painted  on  email  cm. 
Bourgeois  (E.),  Paris.    Decorated  faience. 
BOU88ARD  (D.)>  Paris.    Porcelain  flowers. 
Boutin  (Dame  A.),  Paris.    Vases  in  enameled  faience,  grand  feu. 
Brianchon,  aIne,  (J.),  Paris.    Porcelain  and  faience,  nacre' said  change* 

ante. 
Cagnant  (M.),  Granville  (Manche).    Kaolins. 
Cahours  (Ve),  Paris.    Terra  cotta  and  artistic  faience. 
Caille  (Dlle.),  Paris.    Artistic  faience;  large  panels  in  raw  enamel; 

portraits,  etc. 
Caixias  (Dame  Benigna  db),  Paris.    Objects  of  industrial  ceramic  art 
•  Calmant  (E.-M.),  Paro.    Painted  faience;  vase;  panels,  etc. 
Carpeaux  (Ve),  Paris.    Artistic  terra  cotta. 
Carrier,  Paris.    Artistic /atewce. 
Carrikr-Belleuse  et  Cheret  (J.),  Paris.    Artistic  ceramic  products; 

figures,  etc. 
Celliere  (L.),  Paris.     Faience;  reproductions  on  ceramic  products 

of  ancient  arts  in  bronze  and  enamel;  boxes  and  stands  for  flowers 

in  French  faience. 
Chameyras-Rebeyrol  (Dlle.),  Paris.    Paintings  on  porcelain. 
Champein  (Ve  A.),  Paris.    Plaques  and  dishes  in  faience;  painting 

on  raw  enamel. 
Champigneulle  (Th.),  Salvanges  (Mease).    Statues  and  ornaments  in 

terra  cotta. 
Champion  (A.),  Paris.    Artistio  faience ;  vases,  dishes,  panels,  lamps, 

shades. 
Charbonnieb  Freres,  Longohamp  (C6te~cP-Or).      Tin-glazed  faience; 

ceramic  products. 
Charles-Jean,  Paris.    Enamels ;  cups,  flagon,  etc. 
Charlot  Fils  (J.-L.),  Paris.    Enameled  jewelry  on  gold  and  silver; 

coffers,  cups,  ewers. 
Chatenet  (J.)  Fils  aIne  et  Cie,  AngouUme  (Charente).    Tiles  and 

divers  objects  in  decorated  faience. 
Chephslle  (Dame),  Saint-Servan  (Ule-et-  Vilaine).    Painted  porcelains. 
Chevallier  (Dlle.  C),  Paris.    Paintings  upon  porcelain  or  faience. 
Clauss  (M.-E.),  Paris.    Pieces  of  porcelain,  enamel,  and  biscuit. 
Coblentz  (L. ),  Paris.     Enameled  objects  upon  gold,  silver,  and  copper ; 

cloisonne  enamels  and  champlevds ;  paintings  in  Louis  XV  and  Limosin 

style. 
Colas  (C),  Paris.    Artistic  terra  cottas. 
Constant  (E.),  MUlau  (Aveyron).     Artistio  terra  cottas. 
Cool  (D.  de),  Paris.    Enamels  and  porcelains. 
Corret  Fils,  La  Roche  (Haute-  Vienne).    Kaolins. 
Couton  (C),  Clermont-Ferrand  (Puy-de-DSme).     Enamel  faience  and 

porcelain  plaques. 
Cbommer  (C),  Paris.    Painting  upon  porcelain. 
Cubertafon  (H.J,  Coussao-Bonneval  (Haute-Vienne).    Kaolins. 
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Dalpayrat  bt  Lot,  Limoges  (Haute-Vienne).    Enamels.  prance. 

Dammouse  (A.),  Stores  (Seine-et-Oise).     Porcelains  decorated  an  grand    ^^ 
feu;  vases,  cups,  plaques,  etc.  itora  in  Glass  20 ; 

Dartout  (P.),  Paris.    Porcelain  flowers.  Ceramics. 

Dacbron  Freres,  Paris.    Porcelains  in  all  styles. 

Debabcker  (L. ),  snccessenr  de  Yoot,  Paris.  Mantle-piece  in  enameled 
faience;  stove  faience,  Renaissance  style. 

Deck  (T.),  Paris- Vaugirard.  Decorated  and  common  vases;  plates; 
architectural  decorations ;  monumental  decoration  in  faience  ;  decora- 
tion of  two  arches  of  the  Porch  of  the  Beaux-Arts,  Nord  Palace,  Champ 
de  Mars;  landscapes ;  figures  on  a  large  scale,  according  to  the  plans 
of  M.  Jaeger,  architect. 

Decoux  (A.),  Saint- Ltger-lq- Montague  (Haute-Vienne).    Kaolins. 

Dejet  (J.-M.),  Gieres  (Isere).    China  vases  decorated  by  hand. 

Delaisse  (H.),  Paris.  White  or  decorated  faience  ;  inlaid  mosaic  ware ; 
faience  plaques  or  panels,  white  or  decorated. 

Delforge  (E.),  Paris.    Decorations  upon  porcelain  and  faience. 

Deltenre  (N.),  Hautmont  (Nord).  Works  of  art  in  terra  cotta ;  hanging 
flower  vases. 

Demanchb  (A.),  Paris.    Artistic  faience. 

Demartial  et  Talandier,  Limoges  (Haute-  Vienne).    Porcelains ;  faience. 

Demilly  (C.)f  Vichy  (Attier).    Galo-Romaine  pottery. 

Dexuelle  (C. ),  Saint-  Yrieix  (Haute-  Vienne).    Kaolins. 

Desenpants  -  Barthelemy,  Saint  Leger-l*>  Montague  (Haute-Vienne). 
Kaolins. 

Detemmerman  (P.),  Paris.    Porcelain  flowers. 

Ddtloth  Pere  (A.),  Charenton  (Seine).  Artistic  porcelain;  imitations 
of  Chinese  and  Japanese  porcelains;  objects  sculptured  in  bass-relief 
by  mechanical  process. 

Dore  (A.),  BiUancourt  (Seine).  Lamps;  vases;  flower  stands  and  pan- 
els of  decorated  white  faience. 

Dubois  (A.)  Pere  et  Fils,  Paris.  Artistic  faience  with  colored  im- 
paste. 

Duchesne  (Dlle.  V.),  Paris.    Paintings  on  porcelain. 

Duboosset  Freres,  Esckassieres  (AlUer).    Kaolins. 

Dutlot  (E.),  Paris.    Statuettes  in  terra  cotta,  enameled. 

Dunoyer  (Ye  A.),  Coussac-Bonneval  (Haute-Vienne).    Kaolins. 

DtJRAND  (Dlle.),  Paris.    Decorated  porcelains. 

Ernie  et  Lionard,  Paris.  Decorated  porcelains  and  faience;  enamel 
style  of  old  Limoges,  on  faience  and  porcelain. 

Espeuillbs  (Marquis  d'),  Saint-Honore'-les-Bains  (Nievre).  Stone  ware 
of  Saint-Honore'-les-Bains. 

Etienne  (Y.),  Paris.    Decorated  porcelain;  table  services;  vases. 

FaIkncerie  de  Gien  (admini8trateur,  G.  Gondoin),  Oicn  (Loiret). 
Faience  in  all  hinds,  white,  decorated,  and  artistic. 

Ferrekbach  (M.),  Paris.    Artistio  faience. 

Foullon  (E.-E.),  Pres-Saint-Gervais  (Seine).  Artistic  porcelain;  fai- 
ence. 

Foulquie,  Paris.    Three  small  paintings  in  ceramics. 

Foureau  (Dlle.  M.),  FreWeres  (Haute-Vienne).  Plaque  of  porcelain, 
representing  flowers. 

Fourmaintraux-Courquin,  Desvres  (Pas-de-Calais).    Faience  and  tiles. 

Fromentin  (J.),  Paris.  Dishes  in  faience  and  plaques  for  ornament- 
ing furniture. 

Oabaret  (F. ),  Saint-Leger-la-Montagne  (Haute- Vienne).    Kaolins. 
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franc*.        Gadaud  (J.),  Saint- Leger-la- Montague  (Haule-Vienne).    Kaolins. 
List  of  exhlb-  Gaidan  (F.),  Paris,    Artistic  faience. 
iwrsJnClais  20:  GALL1gf  xanoy  (Meurthe-et-Moselle).    Models  in  faience. 

Gaunbt,  Mari,  Guirard,  et  Cie,  Vallauris  (Alpes-Maritimes).  Refrac- 
tory culinary  pottery. 

Gauvain,  Paris,    Decorated  porcelain. 

Germain  (L.),  Saint-Leger-la-Montagne  (Haute- Vienne).    Kaolins. 

Gibus  et  Redon,  Limoges  (Haute-Vienne).    Porcelain;  f alienee. 

Gille  (E.),  Paris.    Artistic  faience. 

Giixet  (F.)}  Paris.  Painting  on  enameled  lava;  products  in  enameled 
lava  applied  to  industries ;  decoration  in  painting  on  enameled  lava 
on  the  arch  under  tho  porch  of  the  Section  of  Beaux- Arts;  large  me- 
dallion after  Raphael. 

Gindre  (J.),  Itsatsou  (Basses- Pyrenees).    Kaolins. 

Girard  (A.),  Aprey  (Haute-Marne).    Decorated  faiences. 

Giraud  (E.),  Paris.    Porcelain  flowers  and  bouquets. 

Girault  (P.),  La  Borne  (Cher).    Pottery. 

Godin  (J.)  et  Delaherche,  la  Chapelle-aux-Pots  (Oise).  Vases  and  ap- 
paratus in  stone  ware  for  chemical  work. 

Gontran-Esnard  (Dame),  Paris.  Vases,  dishes,  plates,  cups  of  Sevres 
porcelain  and  soft  paste. 

Go88art  (F.-J.),  Paris.  Articles  enameled  on  copper,  decorated  and 
mounted  in  bronze ;  vases ;  cups ;  round  tables ;  little  boxes ;  orna- 
ments for  bureau. 

G088B  ( Ve  P. ),  Bayeux  ( Calvados).  Hard  porcelain ;  household  articles ; 
capsules ;  crucibles ;  chemical  ware. 

GoseiN  (£.),  Paris.    Terra-cotta  vases,  statues,  and  groups. 

Gouillet  (J. ),  Paris.    Artistic  faience. 

Granier  (DUe.),  Paris.    A  portrait  painted  upon  porcelain. 

Greber  (P.),  Beauvais  (Oise).    Stone- ware  and  terra-cotta  pottery. 

Grenier  (F.),  Paris.    Mosaic  tiles  and  ceramic  products. 

Gsiixet,  Paris.    Scent  bottles  ornamented  in  gold  and  silver. 

Grimal  (P.),  Millau  (Aveyron).    Terra-cotta  vases,  cups,  and  statuettes. 

Grincourt  (Z.),  Paris.    Artistic  porcelain  said  faience. 

Hache  (A.)  et  Pepin-Lehalleur  Brothers,  Paris.  Decorated  and 
mounted  white  porcelains. 

Hainact  (A.  d'),  Paris.    Two  faience,  dishes,  ceramic  painting. 

Harl£  (J.-A.),  MontreuiUsur-Mcr  (Pas-de-Calais).  Little  terra-cotta 
pictures. 

Hauet(E.),  Paris.    Kaolins. 

Haviland  et  Cie,  Limoges  (Haute-  Vienne).    Porcelains  and  faiences. 

Horiot  (Dlle.),  Neuilly  (Seine).    Artistic  porcelain. 

Hourt  (C. ),  Paris.    Ceramic  products ;  decorated  panels ;  artistic  vases. 

Houry  ( J. ) ,  Paris.    Ar tisti  c  faience. 

Huart  (P.  d>)  Freres,  Longwy  (Meurthe-et-Moselle).  Faience  in  all 
kinds,  fine,  white,  decorated,  and  artistic. 

Hubaudirre  (De  la)  et  Cie,  Quimper  (Finistere).  China  stone  ware; 
stanniferous  faience. 

Huoard  (Dlle.  C),  Paris.  A  faience  dish,  with  subject  in  the  middle 
and  ornaments  around. 

Hut  an  (J.-B.-E.),  Armentieres  (Oise).  Stone-ware  vases  for  chemical 
work,  tubes,  etc. 

Huvelin  (G.),  Paris.    Artistic  faience;  dishes;  plates. 

Jacobber  (E.),  Paris.    Painted  porcelain ;  enamej  paints;  fans. 

Jullebn  (A.-G.).  Paris.    Table  services. 


CERAMICS:    COMMISSIONER   BLAKE.  159 

Jumon  (DUes.  A.),  Paris,    Porcelain  and  faience.  seance. 

Klotz,  Paris.    Decorated  porcelain ;  large  vases;  table  services.  JAst  of  exhib- 

Kocstanga-Boulabd  (Dame),  Paris.    Painting  on  faience.  cStSe*!"1*  * ' 

Labarre  (Ye  A.),    Font- Quen tin  (Loire).     Fountains;  flower  vases; 

household  stone  ware. 
Lacrodc,  Paris.    Vitrifiable  colors;  painting  on  porcelain. 
Ladreyt  (E.),  Paris.    Humorous  figure ;  terre  cuite. 
Lafoxt(M.),  Paris.    Dishes;  decorated  vases. 
Lamoxxerie  et  Bobillott,  Paris.    Bright  gold  on  porcelain ;  faience 

and  stone  ware. 
Landry  (P.),  Paris.    Decorations  on  artistic  faience. 
Laxgerox  (P. ),  Pont-des-  Vernes  ( Sadne-eULoire):    Stone  ware  of  various 

colors;  fire-bricks. 
Laprade  (P.),  Saint-Leger-la-Moniagne  {Haute- Vienne).    Kaolins. 
Laroche,  Paris.    Artistic  terre  cuite  of  various  great  artists ;  statuettes, 

bas-reliefs,  vases,  etc. 
Laurix  (P.),  Bourg-la-Reine  (Seine).    Artistic  faience. 
Leclaire  (L.-L.),  Paris.    Painted  faience  on  brown  enamel. 
Leclere  ( L. -F. ),  Vivier- Danger  ( Oise).    Vases  decorated  in  gl azed  ware ; 

wainscoting  and  panels. 
Lecorxet  et  Paillard  (V.),  Paris.    Artistic  terre  cuite. 
Le  Floch  (Dame  L.),  Figeac  (Lot).    Painting  on  porcelain. 
Lefort  (A.)  et  Jouve  (A.),  Marlotte  (Seine-et-Martte).    Decorated  pan- 
els on  lava ;  paintings,  enameled  or  dead;  medallions,  borders,  etc. 
Lefront(A.-T.-M.),  Fontaincbleau  (Seine-et-Mame).    Ceramic  products. 
Legraxd  (P.),  Paris.    Painting  on  porcelain. 
Leobardy  (A.  de),  La  Jonchere  (Haute-  Vienne).    Kaolins. 
Lesueur  (C.-L.),  Paris.     Terre-cuite  vase. 
Lesueur  (Dlle.  C),  Paris.    Paintings  on  porcelain  and /atone. 
Levequ e  ( P. ),  Yallauris  ( A  Ipes-  Maritimes).    Enamel  on  faience. 
Levy  (C),  Charcnlon  (Seino).    Artistic  porcelain ;  faience. 
Levy  (E.  ct  C),  Paris.    Vases,  imitation  of  old  Sevres. 
Lcbbxitz  (J. -P. ),  Paris.   Stoves  and  calorifieres  in  artistic  faience  ;  vases ; 

decorative  pieces ;  artistic  bricks ;  terre  cuite  and  enamels,  after  the 

design  of  M.  Paul  Sldille,  under  the  porch  of  the  Beaux- Arts  Section. 
Lordereau  (A.),  Paris.    Bricks  in  decorative  French  faience. 
Louie  (J.),  Paris.    Faience;  stone  ware;  majolica;  sculpture. 
Loctrf.l  (Dlle.),  Levallois-Perret  (Seine).    Artistic  ceramics. 
Mace  (L. -A.),  Paris.    Decoration  on  porcelain  and  faience  by  chromo- 

lithographic  proc/ss. 
Machereau  (J. ),  Paris.    Soft  porcelain,  decorated ;  vases ;  flower  stands. 
Majorelle   (A.),   Nancy  (Meurtht-et- Moselle).    Vases,  cache-pots,  and 

flower  stands;  lacquer  on  faience  and  biscuit. 
MAK8ARD(Ve.),  Paris.     Decorated  porcelain. 
Maxufacture  de  faXence  de  Saint-Clement  (Director  Thomas), 

Saint-CUment  (Meurthe-et-Moselle).    Fancy  articles  and  faience  of  I*or- 

raioe,  decorated  and  plain. 
Market  (J.-L.),  Ferney-  Voltaire  (Ain).  Earthen  vases,  ornamented  with 

flowers  in  relief. 
Marsat  (J.),  Saint-teger-la-Monlagne  (Haute-Vienne).    Kaolins. 
Mauger  et  Fils  et  Letu  Fils,  Paris.     Fancy  articles  and  flowers  in 

in  porcelain. 
Maussion  (Dlle.  E.  de),  Paris.    Porcelain  enamel  miniature. 
Mexageb  ( A.-G. ),  Paris.    Artistic  faience. 
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fbawcb.        Mekon  (Dlle.  M.),  Levallois-Perret  (Seine).    Faience;  portraits  on  poroe- 
Liat  of  exhib-     lain ;  miniature ;  painting  on  glass. 
ttjjjtoClM. 20  =  Mkrcier-Pagetrai,  Taya* (Dordogne).    Kaoltas. 

Meter  (A.),  Paris.    Paintings  on  enamel. 

Milet  (O.)  et  Massier  (C),  Stores  (Seine-ei-Oise)  and  VallaurU  (Alpa 
Maritime*).    Artistic  faience. 

Ministers  de  ^instruction  publique  et  des  beaux-arts  (Manufact- 
ure national  de  Sevres).  Porcelain  in  soft  and  hard  paste ;  enamels ; 
biscuit.    (Special  catalogue). 

Monnier  (F.),  Foecy  (Cher).    Porcelain  in  variety. 

MONTAONON  (A.),  Nevers  (Ntevre).  Decorated  faience;  vases,  flower 
stands,  etc. 

Moreau  (Dame  C),  Paris.    Dishes  and  vases  in  faience. 

Moreau  (E.)  et  Tristan,  Paris.    Artistic  and  decorated  faience. 

Morvan,  Aries  (Bouches-du-Rh&ne).    Kaolins. 

Moussu  (T.),  Levallois-Perret  (Seine).  Faience  plaques;  portraits  on 
porcelain. 

Muller  et  Cee,  Ivry  (Seine).    Enameled  terre  cuite. 

Naturel  (F.),  Paris.    Gups  of  painted  faience. 

Nugent  (Dlle.  M.  de),  Pree- Saint- Gervies  (Seine).  Enamels  and  paint- 
ings on  enamel. 

Ollrndon  (Dame  d')t  Paris.    Painting  on  porcelain. 

Oriixat  fils  aIne,  Azy-le-  Vif  (Nievre).    Kaolins. 

Outi  (M.),  Paris.    Flowers  in  porcelain,  of  all  kinds. 

Pachaud  (A.),  SainULeger-la-Montagne  (Haute-Vienne).    Kaolins. 

Pannier-Lahoche  et  Cie,  Paris.  Decorated  porcelain ;  artistic  fai- 
ence ;  enamels ;  cups,  vases,  etc. 

Parrot  (E.)  et  Cie,  Turenne  (Correze)    Kaolins. 

Peche,  Paris.    Models  in  terre  cuite  for  ceramics. 

Perichon  (Dlle.  M.)f  Paris.    Painting  on  porcelain  And  faience. 

Petit  (M.),  Paris.    Painted  porcelain  plaque. 

Peullier  (L.),  Paris.  Artistic  porcelain,  white  and  decorated;  busts 
and  statuettes  in  terre  cuite. 

Peyrubson,  Limoges  (Haute-Vienne).  Porcelain,  falence1  and  vitrifiable 
colors. 

Pillivuyt  (C.)  et  Cie,  Paris.  Hard-paste  porcelain,  white  and  deco- 
rated. 

Pinot  (Vo  V.-N.-A.),  Paris.    Flowers  of  all  kinds  in  porcelain. 

Poiret  (R.-U.),  Paris.  Enamel  color  for  goldsmiths  and  art  bronzes; 
panels. 

Ponsin  (F.-A.),  Paris.    Art  faience. 

Pouyat  (&.),  Limoges  (Haute-Vienne).    Porcelain;  faience;  kaolins. 

Poyard  (C. ),  Paris.    Artistic  faience. 

Puisoye  (Dlles.  M.  et  M.),  Paris.    Enamels  and  art  faience. 

Pull  (G.),  Paris.    Decorated  ceramic  products. 

Quinter,  Paris.    Fancy  porcelain. 

Revol  (6. )  Perk  et  Fils,  Saint-  Uze  (Drdme).  Fine  and  common  stone 
ware ;  articles  in  terra  cotta. 

Richard  (Dame),  Paris.    Vases  and  cups;  decorated  porcelain. 

Richard-Godin  (C.-A. ),  VHirauU  ( Oise).  Glazed  stone- ware  pipes  and 
pottery;  vases  and  apparatus  in  stone  ware  for  chemical  uses. 

Rioal  et  Sanejouand,  dairefontoine  (Haute-Sa&ne).  Artistic  and  fine 
faience;  majolica. 

Riviere  (A.-J.-O.  de),  Bourg-la-Reine  (Seine).  Artistic  pottery;  vases; 
flower  stands ;  tiles. 
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Robillard  (A.),  Paris.    Enamels.  fbawcb. 

KoCOFFORT  (A.),  Tounj  Lurcy  (Nievre).     Fine  pottery.  List  of  exhib- 

Rolle  (A.),  Paris.    Objects  of  art  in  terre  cuite,  busts  and  statuettes.     cSSm^1"18  2°' 

Rouget  (Dlle.  C),  Paris.    Painting  on  porcelain  and  faience. 

Rousseau  (E.),  Paris.    Decorated  porcelain  and  faience. 

Roy  (G.),  Paris.,  Faience. 

Saffroy  (Dlle.),  Paris.    Artistic  faience. 

Saillac  (Dlle.  C-),  Paris.    Decorated  porcelain. 

Samson  fils  aIne  (l5),  Paris.  Large  vases  in  imitation  of  old  china; 
large  dishes ;  cloisanntf  vases  with  bronzes ;  accessories,  such  as  han- 
dles and  feet. 

Sand  et  Cie,  Feignies  (Nord).    Tiles  decorated  by  incrustation. 

Sazerat  (P. -L.-&  ),  Limoges  (Haute'  Vienne).  White  and  decorated  por- 
celain; kaolins. 

Schopin  (E.),  Montignysur-Loing  (Seine-et-Marne).  Artistic  f ounce; 
vases;  dishes;  plaques. 

Scribe  (L.-O.),  la  Fert&  Saint- Cyr  (Loir-et-Cher).  Dishes  in  the  Italian 
style  of  the  sixteenth  century,  painted  on  raw  enamel ,  grand  feu. 

Sekgext  (T.-V.),  Paris.  Vases;  flower  stands;  small  boxes;  decorated 
dishes  in  majolica. 

Simons  et  Cie,  Cateau  (Nord).  Mosaic  bricks  in  fine  stone  ware ;  pave- 
ment of  the  pavilion  of  the  Minister  of  Public  Works. 

Simpson  (Dlle.  A.-E.),  Paris.    Artistic  ceramic  work. 

Socibte  des  Fadricants  Reuxis  de  Vallauris  (Alpcs- Maritime*). 
PotteTy. 

.Soo£te  Atonyme  des  Kaolins  de  l' Allier,  Collettes  ( A  llier) .   Kaolins. 

Sotjcdet-Dumont  (Vc.)f  Bourges  (Cher).  Artistic  pottery,  statues,  and 
incrustations  for  furniture. 

Socchet  et  Cie.,  Paris.    Enamel  flowers. 

Soyez  (P.),  Paris.  Objects  of  art  in  enamel;  ewers;  cnps;  dishes; 
bonbonnieres,  bijouterie. 

Tabget  (Dlle.  M.),  Paris.    Decorated  porcelain. 

Thibault  (A. ),  Ckau8s4e-Saint-  Victor  (Loir-et-  Cher).    Artistic  faience. 

Thierry  (G.),  Paris.    Porcelain  and  faience  decorated  for  table  service. 

Thomas  (A.),  Paris.  Vases  ot  all  forms;  Chinese  vases;  flower-pot 
holders ;  toilette  objects. 

Tortat  (J. ),  Blois  (Loir-et-  Cher).    Artistic  faience. 

Ulysse-Besnajid  (J.-J.)>  BtoU  (Loir-et-Cher).    Decorated  faience. 

I'nscnxEiDER  et  Cie,  Digoin  (Sabne-et-Loirc).  Articles  in  hard  faience 
(opaque  porcelain),  white  and  decorated. 

Vacx-Bidon  (Dlle.  de)  Paris.    Painting  on  porcelain. 

Vieillard  (J.)  et  Cie,  Bordeaux  (Gironde).  Fa'ience,  ordinary  and 
fine ;  table  and  toilet  services. 

Vjgnox  (C),  Paris-Passy.    Statuettes  in  enameled  terre- cuite.  • 

Viox  (D.)  et  Bauby,  Paris.  Statues;  statuettes ;  vases;  candSlabras ; 
pendsles. 

VntEBEXT  Freres  et  Fils,  Toulouse  (Eauie-Garonne).  Mantel  deco- 
rations; architectural  objects  in  stoneware;  wall-facing  in  paint- 
ing on  enameled  faience;  decorated  facing  on  the  arch  under  the 
entrance  to  the  Beaux-Arts  Section ;  architectural  railing. 

Vivien  (E.),  Ncuvysur-Loire  (Nievre).    Salt-glazed  stone  ware. 

Woodcock  (F.),  Paris.    Flowers  and  bouquets  in  porcelain. 
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FllAKCR. 

NOTICES  OP  SOME  OF  THE  PEIHOIPAL  EXHIBITS- 


Forte  dee  PORTE  DES  BEAUX-ARTS. 

Beaux- Arts. 

Jules  LcBbnite.  JULES  L(EBNITZ. 

This  magnificent  entrance  porch  to  the  Gallery  of  Fine 
Arts  opposite  the  end  of  the  building  put  up  by  the  city  of 
Paris,  is  executed  in  red  terra  cotta,  with  enameled  panels 
or  tiles  of  huge  dimensions  inserted  in  the  sides  and  the 
frieze  at  the  top.  The  total  height  is  12  meters,  about  40 
feet,  and  the  breadth  11  meters.    It  was  erected  under  the 

Paul  sediiie.    direction  of  the  architect  Paul  96dille,  but  all  the  enamels 

were  made  by  Jules  Lcebnitz,  the  manufacturer  of  artistic 

faience  for  architectural  uses,  and  constitute  his  exhibit 

Terracotta     The  elaborately  carved  and  ornamented  sides  and  top 

moldings.  moldings  of  the  red  terra  cotta  are  relieved  with  gilding  on 

the  raised  ornaments,  and  with  medallions  of  female  heads 

Enameled  slabs  at  intervals.     The  enameled  slabs  and  pieces,  of  which 
large  sizeU8ua  y  there  are  about  300  in  all,  are  of  unusual  size,  and  required 

specially  constructed  ovens  to  bake  them  in.  The  enamels 
were  applied  after  the  first  baking.  The  three  upper  panels, 
representing  painting,  architecture,  and  sculpture,  are  each 
about  three  feet  square.  The  largest  panel  measures  lm.15 
square.  The  panels  below  at  the  sides  are  made  up  of  three 
whole  and  two  half  size  slabs,  each  one  about  30  by  23 
inches.     The  designs  are  sharply  lined  in  grafito.     This 

Excellent  coi-  makes  a  division  in  the  enamel  colors  which  do  not  flow 
ora*  over  and  coalesce.    All  the  enamels  are  very  smooth  and 

perfect,  and  the  colors  are  good;  green,  white,  and  dark 
brown  predominate.    The  cartoons  for  the  frieze  were  drawn 

Emiie  Levy,  by  Einile  L6vy.  The  cost  of  the  whole  was  about  50,000 
francs. 

Baiiuet  &  Co.  BARLTJET  <*  CO. 

The  establishments  for  the  manufacture  of  faience  at 

Oreil  and  Montereau  are,  since  the  loss  of  Sarrequemincs, 

the  largest  in  France.    The  manufacture  at  Montereau  was 

Established  in  established  in  the  year  1775,  that  at  Oreil  in  1794,  and  by 

•1775. 

their  union  in  1840  the  ownership  has  descended  to  the  firm 
of  Barluet  &  Co.    At  present  18,000  tons  of  coal  are  required 

Progress  of  the  annually  for  these  works.  Two  water-wheels  and  seven 
steam-engines  represent  a  force  of  250  horses,  required  to 
move  the  machinery  of  the  mills,  presses,  and  mixing  appa- 

sutistics.  ratus.  Five  hundred  operatives  nre  employed.  Twenty- 
three  millions  of  pieces  are  sent  out  annually,  and  the  value 
of  the  product  or  extent  of  the  annual  expenditure  is  3,500,000 
francs. 


•  mam 
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In  the  very  extensive  representation  of  the  superior  prod-       fbamck. 
ucts  of  this  immense  establishment  I  note  especially  the    Barinet&oo. 
large  specimen  of  decoration  in  pdtes  rapporttes  and  the  large    p<u*  rapporue. 
panel  for  wall  decoration,  representing  a  forest  with  the  trees 
of  the  natural  size  and  color,  with  groups  of  hunters  and 
mounted  cavaliers. 

M.  Barluet  has  been  honored  with  the  Gross  of  Chevalier 
of  the  Legion  of  Honor,  and  is  recognized  as  a  most  devoted 
promoter  of  the  industry  of  faience. 

P0VYAT8  PORCELAIN.  Ponyat* 

The  finest  white  porcelain  in  the  Exposition,  rivaling  in 
purity  that  of  Sfevres,  was  shown  by  Pouyat.    The  dinner 
services  were  remarkable,  not  only  for  the  perfect  whiteness    Fineness  .  <>f 
and  translucency  of  paste,  but  for  the  accuracy  of  form  of  the  ™rac^fafom.c" 
pieces,  their  lightness,  and  luster.    The  "rice  porcelain,"  or 
perforated  ware,  was  shown  in  quantity,  whole  services  being  Perforated  ware, 
made  of  it,  plates,  tureens,  and  fruit-dishes.    It  appeared 
to  be  fully  equal  to  the  white  hard  porcelain  perforated 
ware  shown  from  the  government  establishment  at  Sevres. 

Pouyat  also  exhibited  a  very  superior  ivory  porcelain,  ivory  porcelain, 
notably  in  some  large  circular  plaques  decorated,  and  the 
broad  tile  background  of  his  installation.  These  tiles  were 
decorated  with  foliage  in  relief,  and  a  vine  with  fruit  in 
delicate  green  and  purple  with  gold*  There  were  also  some 
very  good  specimens  of  pdtesurpate.  pdtt.*ur.pdtt 

HA  YILAND  <£  CO.  Havilaml  &.  Co/ 

The  exhibit  of  Haviland  &  Co.,  of  Limoges,  was  very  large, 
and  comprised  their  various  products  of  porcelain,  both  of 
the  hard  and  soft  paste  bodies,  and  a  full  line  of  the  deco-  pecoratou 
rated  faience  for  which  their  fahriques  are  so  well  known.  *"* 
Many  of  the  faience  vases  were  like  those  shown  at  Phila- 
delphia in  187G.  Vases  with  broad  flat  sides  are  now  more 
in  vogue,  being  better  adapted  to  the  reception  of  the  paint- 
ings. One  of  the  novelties  is  the  introduction  of  figures  in 
relief  in  the  biscuit  un  glazed  rising  above  the  highly  deco-    ungiwed   fig- 

ures     in     relief 
rated  and  glazed  Surface.  above  a  decorated 

There  are  some  beautiful  pink-colored  vases  and  some  of 
turquoise-blue,  with  accidental  patches  of  ruddy  scarlet  red, 
flame-like,  upon  the  sides. 

One  large  rectangular  jardini&re  is  3  feet  long  and  20 
inches  high,  and  is  decorated  on  the  side  by  Conturier,  who    conturier. 
has  painted  a  life-size  group  of  chickens  and  guinea  fowls. 

The  firm  also  exhibits  vases  in  soft  porcelain  —p&te-tendre —    p***-***** 
in  many  forms. 
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francb.  Visitors  to  the  Centennial  in  187G  will  remember  the  fine 

"  Faience.         specimens  of  faience  which  were  shown  there  and  the  two 

Haviiand  &co  large  memorial  vases  in  enameled  Jaicnce  which,  at  the  close 

of  the  Exhibition,  were  presented  by  the  firm  to  the  ceramic 

ia^hTwaswSI8-  department  of  the  National  Museum  at  Washington.    These 

ton  National  Ma-vases  were  afterward  set  up  in  the  hall  of  the  Smithsonian 

(team.  r 

alongside  of  the  Doulton  terra-cotta  pulpit  and  the  terra 
cotta  group  "  America.'' 

The  following  description  was  supplied  to  the  writer  by 
the  Messrs.  Haviiand : 

History  of  the     "  Work  was  commenced  in  1873  on  the  specimens  now  exhibited  for  th« 
Materials  used,  first  time.    They  are  made  of  common  earthenware  clay,  and  are  deco- 
rated with  colors  and  enamel,  the  brilliancy  of  which  has  never  been 
surpassed  on  any  kind  of  ware  yet  made.    All  the  forms  and  decora- 
tions are  by  well-known  artists. 

"  When  it  is  remembered  that  all  these  colors  have  passed  through  lire, 
the  effect  produced  is  wonderful,  and  must  be  interesting  to  all  lover* 
of  ceramic  art.  The  principal  pieces  in  the  collection  are  two  largo 
vases,  commemorative  of  the  Independence  of  the  United  States,  and 
of  the  completion  of  their  first  century  of  existence  as  a  nation.  They 
are  the  largest  vases  ever  made  in  Europe,  and  no  idea  of  the  difficulty 
of  their  manufacture  can  be  conveyed  to  any  one  who  has  not  attempted 
a  work  of  like  importance. 
The  vase  "1776."  "The  vase  '  1776 ,— 'The  Struggle'— has  for  its  base  a  barren  rock, 
washed  by  angry  waves.  On  top  is  a  battery  of  cannon,  modeled  from 
thoso  in  use  during  the  Revolutionary  war,  the  idea  conveyed  being 
disorder.  On  the  body  of  the  vase  is  an  eagle,  with  outspread  wings. 
On  either  side  the  colors  of  tho  United  States.  Above  the  eagle  arc 
the  names  of  the  signers  of  the  Declaration  of  Independence.  Tho 
vase  is  surmounted  by  a  bust  of  Washington.  On  the  one  side  is  a 
statue  of  'Victory'  and  on  the  other  'Renonimee.' 
The  v»«e  "1876."  "The  vase  '1876' — ' Prosperity' — has  for  its  base  emblems  of  peace, 
the  fruits  of  the  earth,  and  the  implements  of  industry.  On  tho  body 
are  the  eagle  and  the  colors,  and  above  are  the  names  of  the  Presidents 
of  the  United  States,  with  their  terms  of  office.  On  top  is  a  bust  of 
'America'  and  on  each  side  are  the  'Victory'  and  the  'Renommee.' 
The  vases  wero  designed  by  Bracquemond,  late  director  of  the  ateliers 
Delaplanche.  at  Sevres.  They  were  sculptured  by  Delaplanche,  'Grand  prix  do 
Rome '  and  The valier  of  the  Legion  of  Honor. 

Panel  of  Liino-  Panel  °f  H*ogm  fdHence. 

gea  faience. 

"  Between  the  vases  is  a  large  panel  composed  of  over  900  tiles,  de- 

Bracquemond.  signed  and  painted  by  Bracquemond.  Tho  picture  is  allegorical,  and 
represents  tho  genius  of  man  utilizing  tho  waters  of  the  rebellions 
stream  and  storm,  the  fires  of  the  volcano  and  lightning,  and  making 
them  the  willing  slaves  of  progress.  The  coloring  of  these  tiles  resem- 
bles that  of  an  oil-painting,  and  the  effects  are  different  from  any  here- 
tofore produced  with  the  same  materials.  In  this  connection  it  may  be 
mentioned  that  M.  Gamier,  architect  of  the  Academy  of  Music  in  Paris, 
has  ordered  two  panels  to  be  placed  in  one  of  the  rooms  of  his  theater. 
"  There  are  many  specimens  of  vases  showing  the  most  wonderful  col- 
oring that  has  ever  been  produced,  and  the  forms,  having  been  designed 
by  skillful  artists,  are  very  remarkable.    A  few  of  these  deserve  special 
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mentiou,  as  they  are  works  of  such  artists  as  Eogene  Delaplanche,  Tony        fbanck. 
Noel,  Edouard  Lindencher,  and  Felix  Lufon.    These  cannot  be  dupli-    Faxenc*. 
csted,  as  no  molds  were  ever  made  for  them.    The  very  same  vase  that 
was  sculptured  by  the  artist  was  colored,  then  fired,  and  placed  on  ex- 
hibition." 

GIBU8  <ft  RBDON.  Glbu8  &  lledon. 

The  works  of  this  firm  are  at  Limoges,  and  their  sales- 
rooms at  Paris. 

They  manufacture  and  exhibit  a  great  variety  of  ordinary 
porcelain  table  services  of  excellent  quality  and  low  price.    t»mo  services 
The  paste  is  beautifully  white.    Many  of  their  products  are 
sent  to  Japan  and  are  there  decorated  by  the  Japanese  and 
then  returned  to  Europe  or  America 

They  exhibit  also  many  very  fine  examples  of  vases  in    vases     dec©- 
colored  porcelain,  decorated  with  colored  pastes  and  slips  jS*.  *Hr 

and  with  white  pdte-surpdte.  Some  of  the  vases  are  of 
white  body  with  an  exterior  coating,  the  most  satisfactory 
being  the  pale  lavender  or  pearl  color.  The  vases  are 
thrown,  turned,  not  molded.  All  the  white  paste  decora- 
tions are  beautiful  and  excellent,  so  far  as  the  perfection  of 
the  paste,  its  softness,  purity,  and  fineness,  are  concerned, 
bat  the  drawing  and  attitudes  of  the  figures  are  bad.  The 
figures  appear  stiff  and  constrained,  and  are  without  that 
airy  grace  and  ethereal  beauty  which  mark  the  work  of 
Solon.  On  one  pair  of  vases  we  have  female  figures  deli- 
cately draped ;  on  one  vase  one  of  the  nymphs  is  riding  in 
a  chariot  in  the  clouds  and  is  drawn  by  butterflies ;  on  the 
other  vase  the  nymph  is  in  a  shell  drawn  by  two  dolphins. 
The  first  is  delicately  draped  in  a  thin  gauze  like  veil  of  blue, 
and  the  second  has  a  thin  drapery  of  a  pale  celadon-green 
color.  These  pdte-sur-p&te  decorations  are  the  work  of  F.  f.  Peyrat. 
Peyrat. 

On  another  pair  of  vases  Cupids  are  represented  climbing 
after  birds.  It  is  superb  as  respects  technique,  but  is  stiff 
and  constrained  in  the  attitudes. 

A  dish  with  lavender  ground  or  paste  and  a  white  pate-         Th*»?*'*d 

vanes  and  dishes. 

w-p&te  decoration  of  female  figures,  writing  on  a  tablet 
while  the  muse  pours  oil  into  a  tall  Roman  lamp,  is  perhaps 
the  best  piece.    It  is  signed  F.  Peyrat. 

The  best  success  is  obtained  in  pdte-surpdte  with  flowers 
as  the  subjects,  or  with  medallions.  A  pair  of  delicately 
colored  celadon  vases,  with  dark  lavender-color  medallions, 
on  which  are  busts  of  females  surrounded  by  arabesques  and 
griffins,  gave  great  satisfaction. 

Some  black  vases  elaborately  decorated  with  white  paste   onyx  effect 
bad  all  the  appearance  of  onyx  cameo.    There  were  also 
some  very  pleasing  jewel-boxes  in  the  same  style  and  in 
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fbakwl      pastes  of  lavender  and  celadon,  all  mounted  in  gilt  metal 

frames. 

Deck's  faience.  DECK'S  FAIENCE. 

Superb  repro-     By  common  cou se nt  the  productions  of  Deck  bear  off  the 

auctions  of  Onen-  "  * 

tai   va»e»   and  palm  of  excellence  and  artistic  merit.     His  vases  and 

enamels. 

plaques  and  reproductions  of  Persian  and  Japanese  art- 
pottery  and  his  enamels  are  unsurpassed.  Many  of  tbe 
designs  of  vases  are  taken  from  Buddhic  bronze  vases  of 
China  and  Japan.  T.  Deck  was  one  of  the  fortunate  three 
Grand  medal,  to  receive  the  grand  medal. 

Gien  faience.  QIEN  FAIENCE. 

The  old  establishment  of  Geoffroy  &  Co.  is  now  known 
under  the  name  of  Faiencerie  de  Gien,  owned  by  a  stock  com- 
pany with  a  capital  of  1,800,000  francs.  Their  productions 
include  not  only  the  ordinary  ware  for  household  use,  but  a 
great  variety  of  artistic  faience  and  reproductions  of  ancient 
decorative  faience . 

These  works  owe  their  origin  to  Mr.  Hall,  who  had  before 

been  engaged  in  the  potteries  of  Montereau.    In  the  year 

xr1!?? n,i£L    by  *820  he  founded  the  works  of  Gien  on  the  banks  of  the  Loire, 

Hall  in  1820.  7 

in  the  buildings  of  an  ancient  convent.  At  first  a  faience 
was  made  with  a  composition  resembling  the  British  stone- 
china  ware,  but  even  at  that  time,  although  the  products  of 
Gien  were  remarkable  for  their  whiteness,  they  were  far  from 

Hard/ofeww.   having  the  solidity  of  paste  and  the  hardness  of  enamel 
since  obtained,  and  which  now  permits  it  to  compete  with 
porcelain  for  domestic  purposes. 
The  manufactures  of  Gien  comprise  two  distinct  branches. 

white,  painted,  The  one  the  most  ancient  and  important  consists  of  objects 

or    printed     do- 

mestic  services,  of  household  use  for  every-day  domestic  purposes,  such  as 
table  and  toilet  services,  either  white  or  decorated  by  paint- 
ing or  printing. 
detonltivo    fat     ^he  second,  which  originated  in  1856,  consists  of  artistic 
tnc€-  products  for  decorative  purposes,  and  of  reproductions  of 

faience  of  ancient  and  popular  designs.  The  first  to  be 
imitated  was  the  table  services  of  old  Rouen,  and  this  meet- 
ing with  great  success,  was  followed  by  imitations  or  repro 
ductions  of  Delft  ware,  the  faience  of  Moustiers,  of  Mar- 
seilles, of  Neiderviller,  and  of  Italy.  To  these  were  added, 
Reproductions  later,  imitations  of  the  ancient  faience  and  enamels  of  Per- 

of  Delft,  Italian,  '  J 

Persian,  Chinese,  sia,  China,  and  of  Japan,  including  cloisonnes,  craqueles,  tur- 
wares  and  enam-  quoise-blue,  and  blue  de  Sevres.    At  the  same  time  the  manu 

facture  of  ordinary  ware  has  not  been  neglected.    The  quan- 
tity made  has  increased  from  year  to  year. 
In  1866  the  company  decided  to  tear  down  the  ancient 
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buildings  and  to  build  anew.    The  new  works  were  fitted      frakce. 
with  every  desirable  modern  appliance,  and  at  present  they   Gfcn/afcn<*. 
employ  a  motive  power  equal  to  220  horses  in  crushing  and 
mixing  the  materials,  and  in  turning,  pressing,  and  molding. 
Besides  the  special  works  for  these  purposes,  they  have 
workshops  for  all  the  trades  tributary  to  the  work.    The 
works  employ  a  thousand  or  more  workmen,  including  200   statistics     of 
decorators.    The  superficial  extent  of  .the  establishment  is 
50,000  square  meters.    More  than  25,000  kilograms  of  faience 
k  sent  out  daily,  and  no  less  than  50,000  plates  have  been 
made  in  one  day. 
The  plastic  clays  are  procured  from  Nifcvre  and  Cham-    Locality  «f  the 

materials  used. 

pagne,  the  kaolins  from  AUier,  the  feldspar  from  Auvergne, 

aod  the  coal  from  B6zenet.    Of  the  latter  35,000  kilograms 

are  used  daily.    The  temperature  of  the  biscuit  furnace  is 

estimated  at  1,800  degrees  centigrade,  and  the  baking  re-  bft^tuiftirna^8i 

quires  three  days,  not  including  the  cooling,  which  requires 

four  or  five  days  longer.    The  baking  fire  for  the  enamels  is 

not  so  strong  and  the  furnaces  are  smaller  than  those  for  the 

biscuit,  thus  permitting  a  shorter  time  for  the  baking  and 

the  cooling. 

The  company  exhibits  a  great  variety  of  its  products,  Articles  ex- 
among  which  may  be  noted  imitations  of  Japanese  ware,  es- 
I*tiaily  Satsuma  and  Kioto  faience,  also  enamels  like  the 
Longwy,  and  large  pieces  of  f alienee  in  the  style  of  Haviland 
vases,  and  large  square  and  round  plaques,  some  of  them 
lm.20  in  diameter. 

The  welfare  and  contentment  of  the  operatives  and  their   welfare      of 
families  have  received  much  care  from  the  company.   Schools  opera  ve8, 
are  established  in  which  the  instruction  is  gratuitous,  and 
the  children  are  taught  for  three  hours  daily.    Those  who 
pass  a  prescribed  examination  are  selected  to  assist  in  teach- 
ing. 

A  society  is  formed  for  the  support  of  sick  and  disabled  ^^^^  cl£f 
workmen,  and  has  been  of  great  service.    There  is  also  awed. 
band  of  50  musicians,  and  it  has  recently  received  a  gold 
medal  at  Paris.    The  company  also  distributes  10  per  cent.  ercln^g"tion  of 
of  its  net  profits  yearly  to  the  most  deserving  of  its  em-  profits. 
ployGs  and  workmen. 

The  merit  of  the  Gien  products  has  been  recognized  at  the 
successive  great  exhibitions  by  bronze  and  silver  medals,    Medals, 
gold  medals,  and  diplomas  of  honor. 

LONGWY  ENAMELS. 

The  enamels  of  Longwy,  which  a  few  years  ago  were  rare,    Longwy  enam 
are  now  abundant  and  familiarly  known  in  the  United 
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FltAyciL States.    There  was  a  very  large  and  beautiful  display  at 

aiiSs?*7  cn  ^e  Exposition  of  the  choicest  products  of  this  establish- 
Tabio  and  rases,  ment.  Among  the  largest  are  a  table-top  in  one  slab  3  feet 
8  inches  long  and  2  feet  wide.  It  was  very  flat  and  the 
enamel  surface  was  very  even  and  well  formed.  The  ground- 
work of  the  central  portion  was  in  craquele  and  the  outer 
border  was  in  plain  enamel.  This  alone  served  to  show  the 
mastery  which  this  fabrique  has  obtained  over  the  enamels. 
A  pair  of  vases  4  feet  high  and  20  inches  in  diameter,  in 
Chinese  style,  is  also  worthy  of  mention.    Enameled  circu- 

paiieS; Vc!"*™*'  ^  plaques  werc  shown  in  variety,  from  8  inches  to  3  feet  in 

diameter.  Some  large  panels  were  decorated  with  highly 
colored  flowers  on  an  intensely  black  enamel  background. 
Among  the  smaller  objects  we  note  jardinidrcs,  vases,  flower- 
pots with  inner  linings  of  metal,  and  trays  of  all  sizes.  They 
have  obtained  a  very  brilliant  carmine-red  enamel  color, 
ruby-like  in  its  luster,  adding  greatly  to  the  brilliancy  of 
their  enamels. 

Works  founded  These  works,  founded  in  1798,  enjoyed  at  their  birth  the 
m  traditions  of  the  art  of  the  period  of  Louis  XVI,  and  com- 

menced by  the  production  of  chefs-cPceuvre  in  relief,  and 
white  enamel  imitations  of  antique  busts  and  vases,  of  which 
specimens  may  be  seen  in  the  ceramic  museum  at  Sevres. 
At  present  the  number  and  brilliancy  of  the  colored  enamels 
exceed  those  known  to  Oriental  potters. 

h.  D'Huart.        M#  H  D'Huart,  one  of  the  proprietors  of  the  establiah- 

Goid  meduL  ment,  received,  in  addition  to  the  gold  medal,  the  honor  of 
the  Cross  of  the  Legion  of  Honor.    The  artistic  services  of 

cha».  Lonqnet  ^^  Charles  Lonquet  were  recognized  by  a  silver  medal. 

Enamel*  on  lava. 

iH^ftmel8  on  ^n  unusual  ceramic  product  is  presented  to  us  in  the  form 
of  vitreous  enamels  in  colors  upon  pumice-stone  lava,  not 
only  in  the  Japanese  section,  but  in  the  French.    In  the 

F.Giiict.  latter,  M.  F.  Gillet,  9  Eue  F6n61on,  Paris,  exhibited  an  im- 
portant specimen  under  1<he  porch  at  the  right  of  the  Pa- 
vilion des  Beaux- Arts,  near  the  Eussian  section.  This 
specimen,  8m.50  long  and  2m.50  high,  is  an  exact  reproduction 

Fhndrfn.  of  one  of  the  works  of  the  painter  Flandrin,  deceased,  exe- 
cuted in  the  church  of  St.  Vincent  de  Paul  at  Paris.  In 
executing  this  copy  M.  Gillet  desired  to  prove  that  lava  is 
one  of  the  best  foundations  known  for  enamels,  and  especially 
suitable  to  the  interior  and  exterior  decoration  of  public 
monuments  by  reason  of  its  little  expansion  and  contraction 
by  changes  of  temperature  and  its  durability,  in  these  re- 
spects being  superior  to  ceramic  bodies.    He  also  claims  for 
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it  the  advantage  of  being  obtainable  in  large  blocks,  giving  foahcb. 
broader  surfaces  than  are  readily  made  in  pottery.  It  is  ^^  Enameia  on 
these  advantages,  in  the  estimation  of  M.  Gillet,  that  led 
him  to  seek  to  obtain  a  full  palette  of  ceramic  colors  suitable 
to  use  upon  this  material,  in  the  hope  that  decorative  artists 
might  here  find  the -means  of  giving,  in  a  degree  at  least, 
"immortality  to  their  works."  He  claims  that  with  the  four 
palettes  he  has  found  it  is  possible  to  execute  all  styles  of 
paintings.  One  is  suited  to  imitations  of  fresco  paintings ; 
the  second  to  oil  paintings ;  the  third  to  "peinture  sous 
oouverte;"  and  the  fourth  to  the  style  of  aquarelle. 

RIQAL  &  SANEJOVAND.  t  Biffal  &  Sane- 

jouand. 

This  firm  is  the  manufacturer  and  exhibitor  of  fine  faience. 
The  works  are  at  Olairefontaine,  and  were  founded  in  1802   Founded     by 
by  M.  Etienne,  for  the  production  of  the  kind  of  faience  then     enne 
called  "  terre  depipe,"  or  "  earthenware"  in  English.   In  1853 
the  extent  of  the  business  was  greatly  increased  by  the  in- 
troduction of  a  popular  style  of  fancy  faience  of  Nankin 
blue  shade.    Since  1862  the  development  has  been  rapid. 
Six  large  coal-burning  furnaces  have  been  constructed,  and 
the  works  now  turn  out  1,500  tons  annually  of  various  prod-    Prodnot 
acts,  which  may  be  classed  in  five  groups. 

1.  White  faience  {"faiences  blanches"),  called  in  France    white /axem*. 
uporcelain  opaque  ;  v  in  England,  stone  china.    This  is  either 

plain  or  decorated  by  transfer  or  by  hand-painting.  It 
comprises  table  services  and  toilet  sets  chiefly. 

2.  Nankin  faience,  chiefly  in  mugs,  coffee  cups,  milk  jugs,  Nankin  /ai*u». 
and  water  jugs. 

3.  Green  faience  for  dessert  services.    This  green  color  is   Green/»«MM*. 
due  to  a  green  glaze  or  enamel  flowing  over  a  surface  in  re- 
Kef,  generally  leaves,  grape  leaves,  etc.,  with  which  we  are 

all  familiar.  They  are  made  at  this  establishment  in  large 
quantities  and  at  an  extremely  moderate  price,  and  are 
largely  exported. 

4.  The  fourth  group  comprises  u  faiences  majoliques^  ivory  u^JjJJJ"  m^°" 
pastes,  etc.    These  are  generally  decorated  in  many  colors 

and  in  relief  enamels.  It  is  claimed  for  Olairefontaine  that 
the  works  were  the  first  to  introduce  this  ware  for  common 
u*e  iu  services. 

5.  The  fifth  group  comprises  the  variety  known  as  i:fai-     Fatenc*  utho- 
tnces  lithophaniques*  or  u6mail  ombrant?  shaded  enamel,  inp   n%qu*' 
which  the  design  is  produced  by  first  sinking  it  below  the 

surface  of  the  body  and  then  filling  it  with  a  limpid  enamel 
more  or  less  deeply  colored.  The  lights  and  shadows  de- 
pend upon  the  depth  or  thickness  of  this  coating.    The 
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yitAWCg-      agent  of  this  establishment  is  the  firm  of  Ferdinand  Bing 
&  Co.,  New  York. 

Vieillard  &  Co.  VIEILLARD  &  CO 

This  firm,  of  Bordeaux,  exhibited  enamels  in  the  style  of 

euamds!*^^^0*^*0^'^"^0*'    They  have  similar  ruby-red  blues  and  the 

craqiiele  ground.    Their  vases  and  jars  for  decorative  par- 
poses  are  mounted  in  Japanese  style  on  black  carved  stands, 
ebonized.    They  also  make  seats  in  black  ebonized  wood, 
in  Chinese  style. 
The  same  firm  presents  dinner  services  in  faience,  a  repro 

Reproductions  duction  of  the  famous  Moustiers/afcwce,  printed  in  blue,  122 
of  MoMtta./wpleoe8  for  120  franeg. 

A.  Thomas.  A-  THOMAS, 

Of  St.  Denis,  near  Paris,  exhibited  an  assortment  of  large 
vases  and  other  ware  in  white  porcelain,  ready  for  decorat- 
ors.   This  porcelain  is  made  in  great  quantity,  and  is  burned 
with  soft  French  coal.    So  also  a  great  variety  of  objects 
Faience  bodies  are  made  in  faience  body,  purely  for  decoration,  and  are  sold 

for  decoration.      .  .         ....  -i      «       ji  ■    . 

in  the  biscuit  state,  ready  for  the  painter. 

One  of  the  large  porcelain  vases  stands  6  feet  or  more 
high.    The  body  was  molded  in  three  pieces. 

Sazcrat.  SAZBRAT, 

Limoges     Of  Limoges,  makes  plaques  for  enameling  and  decorating. 
luameis.      "*  He  produces,  also,  imitations  of  Limoges  enamels  and 

enamels  on  copper  in  the  old  style.  They  supply  the  trade 
alone,  and  produce  cheap  or  low-priced  goods.  They  exhib- 
ited some  specimens  of  coarsely  executed  pdte-sur-pdte  decora- 
tion on  jardinieres  of  celadon -green  and  on  toilet  sets.  They 
cheap  fancy  «r-  manufacture  also  a  great  variety  of  low-priced  fancy  articles, 
ncies  in  faience.  ^^  ^  jewej  g^  trinket  boxes,  in  faience,  mounted,  and 

flower  pots  and  coffee  and  tea  sets.  A  full  coffee  set  for 
twelve  persons  is  sold  for  45  francs,  10  per  cent.  off. 

O.  Milot  &.  C.  OPAT  MILET  <*  0L&MENTMAS8IE&. 

Massier. 

This  firm,  established  at  Sfevres,  exhibited  some  interest- 

vases  and  bot-  ing  example*  of  faience,  such  as  vases  and  pilgrim  bottles,  in 

color?  peouliar  a  variety  of  pecular  colors,  obtained  by  enamels  of  their  owu 

mixing,  chiefly  blues  and  greens  with  yellow,  and  in  some 
pieces  all  these  colors  were  combined  and  lay  in  streaks  and 
mottled  mixtures,  produced  in  part  by  the  action  of  the  fire. 
They  also  displayed  some  paintings  in  white  slip  on  faience, 
and  some  well-painted  plaques  of  large  size. 
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CHAMPION.  FRANCE. 


This  manufacturer  of  art  faience  in*  Paris  exhibited  a  va-    A  ChftmP|on 
riety  of  vases  with  designs  in  relief,  chiefly  in  the  Japanese    Vaae«  "*  JjfP; 
style,  with  4maU  ombrant.    The  glazes  were  light  and  dark  tmaii  ombrant.  ' 
green,  and  produced  some  very  line  effects  by  leaving  the 
high  lights  standing  up  through  them  while  they  flowed 
deeper  and  darker  into  the  depressions.    The  maker  has  a 
specialty  of  old  Japanese  designs,  with  the  grotesque  forms 
aod  panels  such  as  are  found  on  antique  Oriental  bronzes. 
He  also  exhibited  some  beautifully  painted  plaques,  mounted 
in  ebony  frames. 

Lustered  ware. — J.  Brianchon.  _  L*»tere£  ware : 

J.  Brianchon. 

The  nacreous  porcelain  of  Brianchon,  patented  in  many  Nacreou* 

countries  and  in  the  United  States,  is  well  known  to  visi-  p01061*"1, 
tors  to  the  Expositions  at  Vienna  and  Philadelphia.    The 
writer,  in  reporting  upon  the  display  at  Vienna,  gave  the 
following  description,  which  is  equally  applicable  to  the  Paris 
exhibit: 

"  This  exhibitor  confined  his  display  to  a  variety  of  specimens  of  orna- 
meDtal  objects,  covered  with  a  very  brilliant  pearly  or  nacreous  glaze,  Pearly  nacre- 
semi-metallic  in  appearance,  and,  to  the  eye  of  a  chemist,  evidently  due  OQ 
to  the  partial  reduction  of  oxides  in  the  glaze  to  a  metallic  state.  There 
is  a  great  variety  of  tints,  from  pearly  white  to  a  rose-pink ;  and  some 
of  the  objects,  such  as  shells,  where  the  iridescent  surface  is  peculiarly 
fitting,  are  very  pleasing  to  the  eye. 

"  This  is  a  modification  of  an  ancient  art  which  was  long  kept  a  secret. 
Its  revival  in  France  is  due  to  M.  Brianchon,  who  has  succeeded  ad- 
mirably, making  his  pieces  with  more  certainty  and  brilliancy  than  the 
old  masters  of  the  secret  could  attain.  The  early  invention  is  attri bated 
to  the  celebrated  maestro,  Georgio  Andreoli,  whose  lustered  wares  are  ,  Georsio 

so  highly  prized  by  collectors.  The  purple  or  sUver-lustered  ware  of  reo 
Staffordshire  is  similar.  The  process  was  introduced  there  in  Wedg- 
wood's time,  bat  has  never  made  great  progress.  M.  Brianchon's  pro- 
cess consists  in  making  enamels  of  nitrate  of  bismuth,  iron,  uranium, 
nickel,  or  cobalt,  and  adding  a  reducing  agent,  such  as  resin  or  essential 
oils.  Objects  of  this  nature  have  also  been  made  at  the  Royal  Porce- 
lain Works,  Worcester,  and  by  the  Beleek  Company  in  Ireland." 

Brianchon's  patents  were  taken  out  in  1867,  since  which 
he  complains  that  by  reason  of  the  full  description  of  his 
methods  given  to  the  world  he  has  enjoyed  but  a  fraction  of 
the  benefit  which  was  dne  to  him.  His  manufacture  is  car- 
ried on  in  Paris,  and  he  employs  some  50  or  60  persons,  who 
receive  from  5  to  10  francs  a  day,  according  to  their  skill. 

Palissy  ware, — Pull.  Copien 

of  Paliaey  ware: 

Poll's  renowned  copies  of  the  ware  of  Bernard  Palissy  were 
not  absent  from  the  display  of  French  ceramics.    They  are, 


172  UNIVERSAL    EXPOSITION   AT   PARIS,   1878. 

FBAlfCg-  to  all  intents  and  purposes,  as  good  as  the  originals.  The 
«f^5w«S"tl,ick»  highly -glased  ware  of  this  description  made  in  En- 
gland and  on  the  Coutiuent  gives  a  very  different  impres- 
sion than  does  this  light,  thin,  and  strong  body,  more  like 
metal  or  papier  macke  than  dense,  heavy  pottery.  The  colors 
are  rich  and  harmonious,  and  closely  follow  the  originals, 
g.  Pun.  which  M.  Pull  is  fortunate  in  having  so  accessible,  and  in 

fully  appreciating.  The  large  panel  he  has  made,  known  m 
uLa  Ceramique,"  measures  2m.70  x  lm.90,  and  yet  it  is  so  light 
that  the  artist  can  carry  it. 

He  makes  only  a  small  number  of  pieces,  and  dispenses 
with  assistants  or  workmen.  All  are  made  by  his  own  hands, 
and  he  alone  prepares  the  enamels  and  fires  the  work.  The 
prices  are,  of  necessity,  high.  Most  of  the  objects  shown 
have  been  purchased  by  museums  and  connoisseurs. 

Photograph*  Photographs  on  porcelain. 

on  porcelain. 

Frerei?arbonnier     ^6  exhtt>ifc  °*  Charbonnier  Fr&res,  Longchamp  (Cdte- 

d-'Or),  of  faience  and  porcelain  possessed  especial  interest  by 

reason  of  the  number  and  size  of  photographic  impressions 

pi2|Ei,      with  on  ^es  an<l  plaques,  under  glaze,  and  burned  in  at  a  very 

JjSvIn^  °ld  en'  hiSh  temperature,  said  to  be  not  less  than  2,000  degrees. 

Some  of  the  copies  of  old  engravings  were  very  clear  and 
neatly  executed,  the  white,  and  black  being  cleanly  defined 
without  blurring  or  running  or  "  smuttiness."  Other  colors 
than  black  can  be  used,  such  as  blue  and  red.  It  was  claimed 
that  the  pictures  shown  had  not  been  "touched  up."  The 
largest  piece  was  12  by  1G  inches.  The  proprietors  offer  to 
produce  such  pictures  at  4  francs  the  square  decimeter. 
The  process  is  patented  in  France  and  other  countries. 

vJSSST***  Soft  porcelain  paintings. 

e.  &.  c.  Levy        jjj.  &  0.  Levy  made  a  choice  exhibition  of  pdte-tendre  vases, 
mounted  with  gilt  bases  and  handles.   One  large  pair,  stand- 


vaeea. 


ing  nearly  3  feet  high,  is  beautifully  decorated  with  paint- 
ings.   The  first  represents  the  Dukes  of  Northumberland 
and  of  Suffolk  asking  Lady  Jane  Grey  to  accept  the  crown, 
and  the  second  the  jealously  of  Lord  Darnley.    There  were 
many  delicately  executed  Watteau  paintings  of  exquisite 
finish  upon  smaller  vases. 
Leon  Banean.     Leon  Barreau  exhibited  a  variety  of  decorative  objects  in 
imitation*    otpdte  tendrey  such  as  vases,  plaques,  and  cups,  and  imitations 
id  sevren.         of  oM  g^^  marke(i  with  thc  Sevres  mark  and  B.  B.    The 

paintings  are  exquisite,  and  are  well  sunk  into  and  incorpo- 
i^bouiu.  rated  with  the  glaze  and  body.  The  artists  are  Labouin  and 
poit<nin.         Poiterin.    These  piecrs  have  been  subjected  to  the  fire  four 
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times — twice  for  the  paste  and  ground  color,  once  for  .the      wakce. 
painting,  and  once  for  gilding. 

Paintings  on  faience.  i^if tinc8  on 

Among  the  numerous  examples  of  underglaze  painting  Mich^  Bouquet, 
on  faience  we  note  those  of  Bouquet  (Michel),  ceramic  art-  painting. 
i«t,  Paris,  who  paints  upon  a  stanniferous  enamel  and  burns 
in  the  colors  at  a  high  heat — grand  feu — in  the  manner  of 
the  artists  in  Italian  majolica  of  the  fifteenth  and  sixteenth 
centuries  and  of  the  faiences  of  Rouen,  Nevers,  and  Mous- 
tiers. 

Henri  B6ziat  exhibited  faience  de  Quimper  paintings  upon^?^^^ 
enamel  and  burned  in  grand  feu.    This  house  was  founded  pa^ono(i  founded 
in  1085  by  Bosquet,  of  Marseilles,  and  was  continued  by  to,a83- 
Pierre  Caussy,  of  Rouen.    The  pieces  are  very  light  and 
strong.    The  enamel  and  the  designs  are  burned  at  one 
firing. 

Charles  Houry  exhibited  a  variety  of  decorated  faience,    chariesHowy. 
soft  glaze,  like  the  Havilands.    One  of  the  plaques  is  4  feet 
long  and  1  foot  wide,  representing  a  group  of  chickens  life- 
size.    There  are  many  landscapes  and  pilgrim  bottles,  with 
boldly  painted  decoration. 

French  imitations  of  old  china.  old  Jg^ ions  of 

Among  the  many  fabriques  now  devoted  to  the  production 
of  imitations  of  old  and  rare  china  we  cannot  omit  to  men- 
tion that  of  E.  Clauss,  devoted  specially  to  the  reproduction  e.  cimm. 
of  the  rarest  and  choicest  examples  of  China  and  Japan,  as 
well  as  old  Sfevres  and  old  Saxon.  These  are  excellent 
counterfeits,  and  might  deceive  good  judges.  The  Japanese 
specimens  are  modeled  from  examples  in  the  museums,  and 
are  not  all  marked.  They  have  a  very  ancient  appearance, 
antl  the  rough  bottoms  are  actually  browned  and  aged  by 
artificial  means.  The  pieces  are  small  and  large.  I  was 
assured  that  10,000  francs'  worth  had  been  sold  during  the 
Exposition  to  the  Japanese,  to  be  taken  to  Japan.  It  sug- 
gests the  inquiry  whether  they  will  not  be  resold  to  Eu- 
ropeans, one  by  one,  as  most  precious  rarities. 

Copies  of  "  Eenri-Deux."  ^{eMotHenri 

Bonlenger,  of  the  Faiencerie  de  Chotsy-leRoij  founded  in    h.  uouienger. 
1804,  exhibited,  besides  a  great  variety  of  faience  and  enam- 
eled ware,  copies  of  the  famous  faience  WOiron,  or  Henri- 
Deux  ware,  having  all  the  appearance  of  the  originals. 

Many  of  the  vases  made  at  this  establishment  are  copies 
by  molding  from  ancient  Japanese  bronzes.    This  is  a  fa- 
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praxcb.       vorite  source  of  new  designs  for  the  French  potters.    Most 


^Cogics  of  Japan-  of  the  old  bronzes  are  easily  molded,  and  consequently  give 

little  trouble  in  securiug  the  matrices  for  shaping  the  clay. 
On  some  of  the  faience  a  peculiar  surface  like  shagreen  has 
been  obtained  by  covering  the  body  with  small  points  of 
enamel. 

The  copies  of  "Henri-Deux"  ware  shown  by  the  Mintons 
in  the  British  section  have  already  been  noticed. 

Poroeiain  flow.  Porcelain  flowers. 

era. 

The  manufacturers  and  exhibitors  of  porcelain  flowers 
were  numerous,  and  their  products  are  beautiful  and  more 
natural  than  would  be  supposed  possible  with  vitreous  ma- 
terials. 

Vi-uTe  Pinot.  Madame  the  widow  Pinot  was  one  of  the  exhibitors,  who 
showed  quantities  of  beautiful  chrysanthemums  and  mar- 
guerites, besides  whole  sets  of  ornaments,  pins,  ear-rings, 
crosses,  wreaths,  and  frames  for  pictures.  JThe  forms  and 
colors  are  excellent. 

f.  woodcock.  F.  Woodcock,  Paris,  made  a  similar  exhibit,  but  chiefly 
of  bouquets,  camellias,  roses,  and  carnations,  with  pins  at- 
tached, and  designed  especially  for  head  ornaments.  They 
certainly  have  the  advantage  of  being  brilliaut  and  imper- 
ishable. 

p.  Dartout.  P.  Dartout  is  another  successful  manufacturer  of  beautiful 
flowers  in  porcelain.  Many  of  these  smaller  flowers  are 
mounted  on  velvet  bands  for  bracelets  or  neck  ornaments. 
Bouquets  for  the  table  or  mantle  are  also  successfully  made. 

soucbrt  &  Co.  Soucliet  et  Cie. — This  Arm  displayed  flowers  in  enamel 
colors  of  very  choice  and  superior  make,  chiefly  white  lilacs 
aud  orange  blossoms,  extremely  natural  in  appearance. 

school  of  Fine  School  of  Fine  Arts  applied  to  Industry,  Limoges. 

The  municipality  of  Limoges  founded,  in  the  year  1868,  a 
school  for  giving  gratuitous  instruction  in  art  applied  to 
industry.  Four  hundred  and  fifty  young  persons  receive 
instruction — 250  young  men  and  200  young  women. 

Auuer d'Appii-  The  Atelier  <P  Application  sent  a  very  interesting  display  of 
C(1Exhibit.         the  work  of  the  scholars  of  the  school,  consisting  of  plates, 

plaques,  cups,  and  saucers,  in  a  great  variety  of  styles  and 
designs.  There  were  samples  of  work  in  pdte-sur-pdte  upon 
plates  and  plaques. 

Prizes.  At  this  school  prizes  are  given  annually  to  the  best  schol- 

ars or  those  who  produce  the  best  original  designs. 
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Chemical  porcelain  ware.  fbahob. 

Of  ware  for  the  use  of  chemists  and  for  culinary  purposes  ^S^0*1  por" 
Veuve  Gosse,  of  Bayeux  (Calvados),  is  one  of  the  principal  veuveGosa*. 
exhibitors.  Her  chemical  ware  is  shown  in  great  variety,  and 
is  very  cheap.  Covered  crucibles,  for  example,  are  sold  in  the 
biscuit  or  unglazed  state  from  25  centimes  to  4  francs,  the 
height  or  size  ranging  from  25  millimeters  to  280 ;  porcelain 
capsules  27  millimeters  in  diameter  for  15  centimes,  up  to 
4  francs  for  those  250  millimeters  in  diameter.  The  follow- 
ing directions  are  given  for  using  the  Bayeux  porcelain  on 
the  fire: 

Hard  china  far  cooking  purposes.  *25l  cooklnK- 

(Directions  for  using.) 

Whatever  may  be  the  quality  of  the  china  ware  manufactured  at 
Bayeux,  its  utility  will  be  readily  appreciated  by  those  using  it  for 
cooking  purposes  if  they  are  careful  to  observe  the  following  precau- 
tions: 

Care  should  be  taken  to  fill  it  at  first  with  lukewarm  water,  so  that  Directions  for 
it  may  become  gradually  heated.  When  it  is  to  be  placed  upou  a  grat- 
ing at  a  distance  above  the  flames  it  is  not  necessary  that  it  should  be 
mil  of  water,  as  the  gradual  heat  will  be  sufficient  to  warm  it.  Once 
being  heated  in  this  manner  it  will  bear  any  amount  of  fire.  In  cook- 
ing <*ggs  in  it,  for  example,  care  should  be  taken  that  the  butter  placed 
in  the  dish  is  entirely  melted  before  placing  it  upon  the  fire,  and  that  the 
melted  butter  completely  covers  the  bottom  of  the  plate.  When  taking 
it  off  the  fire  care  must  be  had  not  to  place  it  directly  upon  any  cold  or 
'lamp  substance.  It  may  be  brought  directly  in  contact  with  gas  or  a 
wood  fire,  but  it  must  never  be  placed  in  direct  contact  with  a  coal  fire. 
It  may  be  placed  upon  stoves  or  in  ovens,  but  always  with  the  precau- 
tion of  a  gradual  warming  beforehand. 

BOOR  FRERE8  ET  CIS.  „  Boch  Frire§  & 

Co. 

By  the  courtesy  of  M.  L.  Pelletier,  the  director  of  this  l.  Peiietier. 
establishment,  I  am  able  to  give  some  notes  upon  the  extent 
of  the  production  and  the  nature  of  the  tiles.  The  tiles  are 
far  superior  to  the  soft,  half-burned  terra-cotta  bodies  which 
have  been  so  extensively  used  in  times  past  and  are  still 
made  in  Spain  and  other  countries,  but  more  especially  for 
wall  decorations  than  for  pavements.  The  tiles  of  Boch  superior  hard 
Fibres  are  hard  and  durable,  of  pleasing  colors,  and  are 
burned  at  a  great  heat.  They  are  made  as  large  as  170  to 
190  millimeters  square. 

The  production  of  the  establishment  at  Lourroil,  near    inaction. 
Mauboge  (Nord),  has  become  enormous,  equal  to  400  square 
meters  of  surface  a  day.    They  are  exported  to  Belgium,    Exportation*. 
Holland,  and  the  departments  of  the  north,  to  Pas-de-Calais 
&ud  the  Somme ;  also  to  England,  Algiers,  Egypt,  Brazil, 
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FiiAKCB.  __  and  the  United   States — for  example,  iu  Trinity  church, 
c  Both  TrhrvB  &  Boston,  under  the  orders  of  the  architect,  Mr.  Clark. 
Gold  medal.         ^  g0\^  medal  was  awarded. 

Kaolin  arid  feldspar  of  i^aint- Yrieix. 

The  materials  for  French  porcelain  are  obtained  largely 
sJS^Yrieix.  rf from  the  Quarri^s  of  Saint- Yrieix  (Haute- Vienne).    C.  Den 

c.Denueiie.  uelle  exhibits  porcelain  materials  obtained  from  his  quar- 
ries and  ground  in  the  mills  of  Ohevrier,  uLes  U&ines  du 
Chewier?  situated  upon  the  Loire,  1,200  yards  from  the 
railway  station  at  Saint- Yrieix.  These  mills  are  run  by  four 
water-wheels  and  are  the  only  mills  in  the  center  of  the 
kaolin  region.  They  receive  their  supplies — 
ri&T"16*^  Ver      1"  ^Tom  the  quarries  of  Verrille,  yielding  hard  feldspars 

for  enamel;  ordinary  feldspar  for  paste;  lamellar  fusible 
feldspar  suitable  for  the  manufacture  of  porcelain  buttons; 
and  the  pegmatites  used  in  the  manufacture  of  superior 
porcelain  pastes.  The  national  manufactory  of  Sevres  is 
said  to  have  obtained  its  enamel  from  this  quarry. 

ofBourdoux;  2.  From  the  quarries  called  Bourdoux,  where  there  are 
three  openings,  from  which  M.  Denuelle  obtains  kaolins  of 
all  varieties  and  quartzose-feldspathic  sand. 

of  vigen.  3.  From  the  Vigen  quarry,  yielding  feldspar  suitable  for 

enameling  purposes  and  for  pastes. 
It  is  claimed  for  these  quarries  by  M.  Denuelle  that  they 

ofwialSadttate'eiia^e  ^™  *°  8UPP^V  *n  quantity  ftU  grades  of  porcelain 
rf^8-  materials  suited  to  the  needs  of  porcelain  manufacturers, 

from  the  makers  of  telegraph  insulators  to  the  finest  pieces 
of  ware,  and  also  suited  to  the  wants  of  manufacturers  of 
faience  and  of  glass  and  art  tiles. 
Production.         The  daily  production  of  these  mills  is  8,000  to  9,000  kilo- 
grams, and  can  be  carried  to  12,000  kilograms. 


Kaolin 
Qaimper. 


of  Kaolin  of  Quimper. 


M.Morvan.  M.  Morvan  is  the  exhibitor  of  kaolin  from  his  quarries  at 
Aries  (Bouches-du-RhSne),  near  the  village  of  Quimper.  The 
extent  of  the  outcrop  at  the  surface  is  20  yards  or  more  in 

Kaolin.  length,  the  breadth  2  meters,  and  the  depth  is  not  known. 

Coal.  The  surrounding  country  is  underlaid  by  coal.    This,  with 

other  advantages  and  the  proximity  of  tho  sea,  presents 
exceptional  advantages,  in  the  estimation  of  M.  Morvan,  for 
the  establishment  of  the  manufacture  of  porcelain  for  expor- 
tation. 
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BELGIUM.  beloium. 


List  of  exhib- 
LIST.  OF  EXHIBITORS.  itors. 

Bochfreres,  a  laLouviere.    Faience,  vases,  tables,  plaques,  like  Delft    Class  20 ; 
ware.    Medal,   Paris,  1855;    medal,  London,    1862;    silver  medal, 
Paris,  1867. 

Colbouble  (Mile.  Yvonne),  166  Avenue  de  Cortenbergh,  a  Bruxellee. 
Fmtnoc  plaques. 

Dacgk  (Frans),  Rue  de  Snide,  49,  a  St.  Gilles,  lez-Bruxelles.  Plates— 
woman's  head,  shepherd;  vases,  etc.    Medal,  Vienna,  1873. 

Dayigxon  (Mme.  Noemi,  n6e  Hexrad),  30  Rue  dee  JSeoles,  a  Verviere. 
Artistic  porcelains  and  faience  painted  from  nature ;  vases  and  jardi- 
niere for  ornamenting  fire-place ;  plates,  etc. 

De  Koxinck  (Henri  et  Joseph,  freres),  Rue  de  la  Station,  a  Dieet. 
jurdinUre  for  garden ;  rustic  style ;  collection  of  rustic  flower  pots ; 
vasts:  baskets. 

Deixs  (Pkosp.),  77  Rue  de  Comte  de  Flandre,  Molemb,  St.  Jean.  Painted 
/aience;  plate — Autumn,  Birth  of  Venus,  from  Rubens,  etc. 

De  Mol  (Adolphe),  8  Rue  Godecharles,  a  Ixellcs,  lez-Bruxelles.  Vase, 
Lonift  XVI ;  plates  decorated  with  flowers  and  figures.  Medal,  Lon- 
don, 1862;  Paris,  1867;  Vienna,  1873. 

(tasparoli  (Mile.  Maria),  153  Rue  du  Trine,  a  Bruxellee.    Painted /ri- 

Gilbert  (Mile.  Jenny),  29  Rue  de  Toulouse,  a  Bruxellee.    Five  plates. 

Lefever,  68  Rue  Josaphat,  a  Schaerbeek,  lez-Bruxelles. 

Maltby  (Mile.  Eva),  92  Rue  du  Cornet,  d  Etterbeeh,  lez-Bruxelles.  Faience 
and  porcelains. 

Majunus  (Mile.  Estelle),  423  Rue  dee  Palate,  a  Laeken,  lez-Bruxelles. 
Painted  porcelains ;  plates ;  portrait  of  the  Queen  of  Italy.   . 

Perrigxox  de  Frenoy  (Mile.  Aline),  31  Rue  Godecharlee,  a  Ixellee,  lez- 
Bruxelles.     Plaques,  plates,  and  other  porcelains. 

Tourteac  (Edouard),  7  Rue  (f  Orleans,  a  Ixelles-Bruxelles.  Faience; 
plaques;  arabesque  vases.  Medal,  Vienna,  1873;  medal,  Philadel- 
phia. 187C. 

Van  Lmmerseel  (Mile.  Herminie),  53  Rue  dee  Palate,  a  Schaerbeek,  Icm- 
BnaeUes.    Faience;  porcelain. 

12  P   R VOL  3 


178  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


AUSTRIA.  AUSTRIA. 


imperial  Por-  Imperial  Porcelain  Works.  Vienna. 

seisin       Works,  *  7 

Vienna. 

Established  in     The  manufacture  of  porcelain  was  established  in  Vienna 
qnieV.    7  in  1717,  by  Blanqui&r.    In  1847  the  works  were  purchased 

by  the  Empress  Maria  Theresa  for  45,000  florins,  and  Blan- 
quiftr  was  made  director.  In  1750  40  men  were  employed; 
in  1701, 140 ;  in  1770,  200 ;  and  in  the  year  1780,  320.    In 

History.  the  period  from  1760  to  1790,  under  the  sculptor  Nieder- 
mayer,  the  production  of  figures  and  groups  was  most 
developed.  More  attention  was  then  given  to  decoration  of 
the  ware  by  painting,  under  the  direction  of  the  chemist 

Leitbner.  Leithner,  who  produced  the  beautiful  blue  color  known  by 
his  name,  the  reddish  brown,  and  the  superb  gilding. 

Artists.  The  first  artists  of  the  day  were  engaged   to  furnisli 

sketches;  and  among  the  artists  we  find  the  names  of  Wat- 
teau,  Sancret,  Boucher,  and  Angelica  Kauffmann.    In  1827 

Niedermnyer.  Director  Niedermayer  died,  and  the  establishment  gradually 
declined  in  importance  until  1864,  when  the  Beichsrath 
refused  further  sums  for  its  maintenance  and  stopped  oper- 
ations. The  models  were  destroyed,  and  the  buildings  were 
turned  into  an  imperial  cigar  factory, 
in  m™*6  works  Private  porcelain  works,  zum  Eisgriibl,  had  been  estab- 
lished in  1702,  and  this  firm  came  into  possession  of  most  of 
the  stock  on  hand  in  the  imperial  works,  and  has  since  con- 
tinued the  manufacture  on  a  smaller  scale. 

List  of  exhib-  LIST  OF  EXHIBITORS. 

.iters. 

.Cwimic*         Dzikduszycki  (Comte  W.),  UopoUs,  Oalicie.    Pottery. 

Eichler  (E. ),  Dux  et  Schelton,  BohSme.    Pottery  j  imitations  of  majolica. 

Erndt  (B.),  Vienne.    Faience  stoves  and  samples  of  paving  tiles. 

Falb  (C),  Vienne.    Decorative  porcelain. 

Feitel  (T.),  Vienne.    Objects  in  terre  cuite  and  majolica. 

Fischer  et  Mieg,  Pirkenhammer,  BohSme.  Decorative  and  gilded  porce- 
lain. 

F&tinger  (J.),  Gmunden,  Haute  Autriche.  Toys  for  children ;  culinary 
pottery. 

Haas  et  Czjzek,  Sdhlaggenwald  et  Chodau,  BohSme.  Coffee  and  tea 
service ;  toilet  sets. 

Klammerth  (A.),  Znaim,  Moravie.    Majolica ;  faience;  stone  ware. 

Klammerth  (A.),  Znaim,  Moravie.    Culinary  pottery. 

Lederer  et  Nessenyi,  Floridsdorf,  Basse  Antricht.  Porcelain  bricks; 
objects  in  stone  ware  and  terre  cuite. 

LiTTROW-BiscnoFir  (A.  d'e),  Vienne.    Imitation  antique  vase. 

Miller  (De)  freres  et  Hochstetter  (C),  Hruechan,  Siletie.  Stone 
ware  and  terre  cuite. 
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Pechak  (J.),  TepUtz,  BohSme,  Mosaic  paving  blocks.  Austria. 

Poduschka  (W.),  Krutnmunssbaum,  Basse  Autriche.    Porcelain  pottery.      List  of  exhib* 

Sadler  et  Pilz,  Vienne.    Decorative  porcelain. 

SchCtz  bt  freres,  Vienne.    Pitchers  and  plates. 

Slowak  (F. )  aIne,  Znaim,  Moravie.   Artistic  majolica  and  faience,  style 
antique. 

Sommeeschuh  (W.-J.),  Prague,  Bohime.     Stove  chimney,  enameled 
bricks,  and  pictures. 

Steinek  (M.),  Vienne.     Terre-euite  pipes. 

Tschixkel  (A.),  Etehwald,  BohSme.    Products  in  siderolithe  and  porce- 
lain ;  household  pottery. 

Wkiskopf  (P. ),  Morvkenstem,  BohSme.    Colors  and  enamels  for  majolica ; 
enameled  objects. 

Wiene rberger  (Soci6te*  de  la  Briqueterie  de  Wienerberg  et  Soci^te*  de 
Construction*),   Vienne.    Bricks,  statues,  and  other  objects  in  ten* 
emie. 
«Wcdia  (F.)>  Graz,  Styrie.    Mantel  and  fountain  in  majolica. 

Zaache  (J.),  Vienne.    Painting  on  porcelain ;  enamels. 

HUNGARY.  .        HUNGARY. 


Zsolnay  Vilmos,  at  P£cs   (Funfkirchen),  Hungary,  de-  TsohMtyvumM. 
lighted  the  eyes  of  connoisseurs  and  collectors  of  beautiful 
pottery  and  faience  by  his  exhibit  of  grand-feu  faience,  ^th/fltw^Gfronrf"/W4 
superb  underglaze  decoration.    The  designs  were  moresque 
or  Persian  in  character,  and  were  chiefly  remarkable  for  the    ,  Bamarkabie 

7  "  colors  ana  qaal< 

vivid  bines,  reds,  and  greens  upon  a  delicate  cream-colored  ity. 
base,  and  thoroughly  incorporated  with  a  very  hard,  lustrous 
glaze,  evidently  feldspathic.  This  ware  evidently  has  passed 
through  a  very  high  degree  of  heat.  The  plaques,  crucltex, 
and  cups  are  exquisite  in  coloring  and  effect,  and  the  prices 
are  moderate. 

The  same  exhibit  contained  reproductions  in  grafito  of  of  ^S^tncS£ 
ancient  or  mediaeval  pottery  found  in  some  of  the  Hungarian  Ufry- 
tombs.    The  designs  are  mostly  geometrical,  consisting  of 
lines  and  triangular  figures  with  dots. 

LIST  OF  EXHIBITORS.  itoS**  °f  eXMb 

Fischer  (I.),  Buda-Pesth,  Hongrie.    Faience,  majolica.  c«^  M# 

Fischer  (S.),  Herend,  Hongrie.    Porcelain.  Ceramics. 

FiscnER  Maurice  de  Farkashaza,  Tata,  Hongrie.    Porcelain. 
HOttl  (T.),  Buda-Pcsth,  Hongrie.    Porcelain. 
Uxg  (M.),  Buda-Pesth,  Hongrie.    Porcelain. 
Lay  (F.)f  Zdgrdb,  Croatie.    Faience. 
8Xrk0zy  (£.),  Szegszdrd,  Hongrie.    Mosaic  pavement. 
Schmidt  Ludmilla,  Selmeczhdnya,  Hongrie.    Pipes. 
Societe  de  Mines  kt  Briques,  Buda-Pesth,  Hongrie.    Bricks. 
Stiasxy  (6.),  KormSczbdnya,  Hongrie.    Mosaic  pavement. 
Takacs  (V. ),  Zdlyom  Hongrie.    Mosaic  pavement. 
Veres  (F.)  et  Fischer  (V.),  Kolozsvdr,  Transylvanie.    Colored  porce- 
lain. 

Zsolnay  (G.),  Pecs,  Hongrie.    Faience,  porcelain,  and  clay. 
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ITALY. 


List  of  exhib- 
itors. 


Class  20; 
Ceramics. 


ITALY. 


NAMES  OF  EXHIBITORS. 


AGRE8TI  et  Freres  (M.),  Florence.  Objects  in  enamel  on  ierre  dPImpru- 
neta,  imitation  of  Delia  Robbia. 

Battagli  (G.),  Naples.    Candelabra  in  faienoe. 

Benucci  et  Latti,  Pesaro.  Vases  and  ornamental  dishes,  imitation 
of  fifteenth  century. 

Bertakzi  (G.)t  Vmbertide,  Perouse.    Imitation  of  Etruscan  vases. 

C A8TELLANI  (T.),  Rome.  Collection  of  faience,  reproduction  of  ancient 
Italian  and  Oriental  wares. 

Delange  (H.),  Naples.    Objects  in  fictile  art. 

Devers  (Chevalier  J.,  Professeur),  Turin.  Fiotile  objects,  modern  and 
in  imitation  of  the  antique,  artistic  and  useful. 

Farina  (A.)  et  Fils,  Faenza.  Works  in  faienoe;  medallion  on  the 
Italian  facade,  Rue  des  Nations. 

Ferniani  (Comte  A.),  Faenza.  Faience  vases ;  bas-reliefs,  etc. ;  medal- 
lions in  the  vestibule  of  the  Italian  section. 

GlNORi  Lisci  (Marquis  L.),  Florence.  White  and  colored  porcelains  for 
common  and  telegraphic,  chemical,  etc.,  purposes ;  artistic  porcelains ; 
artistic  and  ornamental  faienoe*. 

Giusttnlani  (M.),  Naples.  Large  faience  vases,  imitation  of  fifteenth 
century ;  round  table  in  faience;  vases,  cups,  seats,  dishes,  in  faience ; 
imitation  of  Etruscan  and  Greco-Sicilian  costumes. 

Leons  (A.),  Catane.  Statuettes  in  ierre  ouitef  colored,  and  representing 
Sicilian  costumes. 

Melichi  (T.),  Venise.  Fictile  work,  ornaments,  consoles,  and  small 
figures. 

Minghetti  ( A. )  et  Fils,  Bologna.  Bas-relief  medallions ;  vases,  bottles, 
amphora,  dishes,  consoles,  groups. 

Palme  (J.  et  C),  Pisa.    Pottery. 

Pepi  (B.),  Sienne.    Fictile  medallions,  imitation  of  Lucca  della  Robbia. 

Rubbiani  (C),  Sassuole,  Modene.    Faience. 

Scappini  (A.),  Corneto  Tarquinia,  Rome.  Vases  in  ierre  cuite,  imitation 
of  Etruscan. 

Spikaci  (J.),  Gvbbio.  Vases,  amphora,  ornamental  and  colored  medal- 
lions, with  metallic  colors. 

Tanfani  (C),  Rome.  Vases  in  tern  cuite,  varnish  colored  and  enam- 
eled, Etruscan  style. 

Torelli  (J.),  Florence.  Groups,  statuettes,  mosaic  bas-reliefs  in  bis- 
cuit. 
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(Gnflto  tile  by  Solon.) 
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MOROCCO. 

(Graft to  tile  liy  Solon.) 
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spaui. 


List  of  ezhib. 

BIB. 
ClM»20; 

Ceramic*. 


SPAIN.  m.r  20; 

NAMES  OF  EXHIBITORS. 

At.ma7.ak  t  Brabo  (G.),  Almazan,  8oria.    Glazed  stew-pans. 

Alvarez  (D.),  Logrono7  Fuenmayor.    Fictile  objects. 

Arribas  (F.),  Soria.    Pots,  pans,  and  lids  in  earthenware. 

Auley-Garcia  (J.),  Almeria.    Household  objects  in  terra  cuite;  jars  for 
cooling  water. 

Batlle  y  Soler  (F.),  Gerona,  Breda  de  San-Salvador,    Clay  pottery. 

Bauza  (F.),  Palma,  Balearee.    Bricks  of  different  forms  and  colors. 

Camacho  (F.),  Andugar,  Jam.    Pottery. 

Commission  de  la  province  de  Cacbres  (La).    Pottery  of  Trnjillo, 
Plasencia,  and  Arroyo  del  Puerco. 

Commission  provinciale  de  Redondbla  y  Barrios,  Fontrevedra. 
Ordinary  faience  of  the  province. 

Cordero  (H.),  Huelva.    Water  pipes  in  baked  clay ;  building  and  pav- 
ing bricks. 

Far  y  Nadal,  (B.),  Soller,  Baleane.    Faience  tiles;  paving  blocks  of 
crude  clay. 

Galban  y  Cordero  (P.),  Seville.    Faience  flower  stands. 

Gahzon  (J.),  Andujar,  Jem.    Pottery. 

Lopez  (J.-R.),  Grenada.    Stew-pans  and  pots  in  two  parts ;  steam-cook- 
ing pots  in  three  parts. 

Lopz-Robertb  (F.),  Lorca,  Murcie.    Clay  pitchers. 

Luque  Blanco  (R.),  Cordoue.    Objects  in  baked  clay. 

Mallaprk  (O.).  Sclva,  Tarragone.    Pottery. 

Marijuan  (J.),  Santo-Domingo,  Logrono.    Divers  objects  in  clay. 

Mesada  (J.),  Teruel.    Building  bricks,  flags,  tiles,  water  pipes,  glazed 
and  unglazed. 

Molina  (J.),  Se'govU.    Files,  flags,  brick,  and  lime. 

Morales  Gimenez  (M.),  Grenade.    Pitchers,  jars,  and  large  varnished 
dishes. 

Municipality  de  Hioueruela,  Albaoeie..    Pottery. 

Municipalite  de  Lumbier,  Navarre.     Pots;  stew-pans;  ohocolaUerm ; 
covers;  small  pitchers ;  money-boxes. 

Municipality  de  Navarrste,,  Logrono.    Pottery. 

3iuSoz  (M.),  Andujar,  Jcen,    Pottery. 

Ortega  y  Garcia  (A.),  Almazan,  Soria.    Glazed  stew-pans. 

Ortiz  Garcia  (P.),  Bailen,  Jam.    Pottery. 

Padilla  (A.),  Andujar,  Jam.    Pottery. 

Pardo  Montenegro  (J.-M.),  MondoHedo,  Lugo.    Earthenware. 

Parera  (A.),  Manacor,  BaUaree.    Bricks  of  divers  forms  and  colon; 
paving  blocks. 

Pascuax  (E.),  Burgos.    Flower  pots  and  flower  stands,  plain  and  col- 
ored; fine  brick  paving  tiles. 

Perez  (J.),  Samoe,  Lugo.    Bricks;  ordinary  earthen  pots;  wine  jars; 
water  pipes. 

Perez  Moneo  (A.),  Salamanque.    Tiles,  bricks,  and  paving  tiles. 

Picazo  (A. -J.),  Huelva.    Caraffe  of  colored  clay,  Arabic  style;  vase, 
Renaissance  style;  flower  pot. 

Pickmax  Y  Ca.,  Seville.    Chinese  porcelain,  opaque  and  transparent; 
glared  faience. 
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spain. Potters  de  terre  i>b  la  vllle  de  CniNCULLLA,  Albacete.    Pottery; 

List  of  exhib-     specimens  of  material  for  the  making  of  crucibles  and  fine  brick  par- 


tem*. 
Claa»20; 
Ceramics. 


ing  tiles. 

Rodriguez  Waldo,  Alba  de  Tonnes,  Salamanque.  Glazed  faience  and 
tiles. 

Sambola  (F.),  Verdu,  Ltrida.    Pots  in  plastic  clay. 

Sanchez  (A.),  Toledo.  Tray  of  ordinary  green  faience)  large  jar;  pot- 
tery. 

Serrano  (J.)f  Andujar,  Jaen.    Pottery. 

Societ£  de  l' Agriculture,  de  l'Industrie,  etdu  Commerce  de  Cab- 
tellon,  Alcora.  Wine  vat ;  earthen  tub  for  brandy ;  pots  for  con- 
serves. 

Societu  de  V Agriculture,  de  l'Industrie,  et  du  Commerce  de 
Lugo.    Objects  in  earthenware. 

Societe  de  l' Agriculture,  de  l'Industrie,  et  du  Commerce  de  Pa- 
lencia.    Faience. 

8octet£  de  V Agriculture,  de  l'Industrie,  et  du  Commerce;  de 
Pampelune,  Navarre.    Pitchers  of  Tofalla;  glazed  pots  and  stew- 
pans  of  Lurabier;  small  vats;  pitcher  and  jar  of  fine  glazed  earthen 
ware  of  Estella. 

Trianes  (J. -A.),  Huelva,  Aljaraque.  Paving  tiles,  bricks,  tiles.  And 
water  pipes. 

Vacas  (P.),  Andujar,  Jaen.    Pottery. 

Vallejo  (L.),  Andujar,  Jaen.    Pottery. 

Vargas  y  Mayorga  (M.),  Segovie    Specimens  of  ware  and  kaolin. 

Vilches  (M.)  (Vc.  Tapia),  Jaen.  Earthenware  and  collection  of 
ures. 

Visier  y  Benito,  Cuenoa.    Earthenware. 

Zaldivar-Tofe  (A.),  Navarrete,  Logrono.    Earthenware. 

Jimenez  de  la  Slave  (L.),  Toledo.    Shield  of  Spain  in  blocks  of  fa 
enct. 

PORTUGAL. 


POKTUOAL 


NAMES  OF  EXUIBIT0EL8. 


itJS*  °f  exWb"  Amaro  (j-  m-  g*)»  **0|*«r*  da  Foz>  Coiwbra.    Bricks,  tiles,  and  differ- 


C1OM20; 
Ceramics. 


ent  objects  in  clay. 

Bento  (M.),  Leiria.    Cheap,  ordinary  pottery. 

Campolini  (M.),  Porto.  Small  figure  in  terra  cuite,  representing  dif- 
ferent costumes  in  the  neighborhood  of  Oporto. 

Carlota  (J.  de),  Leiria.    Ordinary  pottery. 

Casco  (J.),  Regucngos,  Evora.    Wine  jars. 

Chambre  municipals  de  Rkdondo,  Evora.    Ordinary  pottery. 

Chambre  municipals  de  Campo-Maior,  Campo-Maior,  Portalegre. 
Wine  and  olive-oil  jars. 

Cipka  <  W. ),  Liebonne.  Collection  of faience  belonging  to  King  Alfonso  II. 

Cifka  (W.),  IAsbonme.  Large  collection  of  faience,  imitation  of  the  an- 
tique. 

Coelho  (F.),  Santarem,  Torres-Novas.    Bricks  and  tiles. 

Commission  centrale,  LUbonne.    Jars  of  Extremoz. 

Commission  centrale  de  Porto.  Statuettes  in  terre  cuite,  represent- 
ing national  costumes. 

Commission  de  Funchal,  tie  de  Madere.  Statuettes  in  terre  emie,  rep- 
resenting the  costumes  of  the  island  of  Madeira. 

Commission  industrielle  de  Porto,  Aveiro.    Faience. 

Commission  industrielle  de  Porto,  Oliveira  de  Azemeio.    Faience. 
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Commission  industriblijs  de  Porto,  ViHa-Verde,  Braga.    Ordinary      pqbtuqal. 
pottery.  List  of  ezhib- 

Compaonib  Constancia,  Rue  das  Janellae- Verde* ,  LUbonne.    Faience.     q^S^m^  ** ' 

Coelho  (F.),  Santarem,  Torres-Novae.    Bricks  and  tiles. 

Correia  (J.-L.),  Niza,  Portalegre.    Ordinary  pottery. 

Costa  ( A.-A.  da)  et  Cie,  Villa  Nova  de  Gaya,  Porto.    Statuettes  in  terre 
cuite,  representing  the  national  costumes. 

Cunha  (J. -A.),  Leiria.    Faience  of  Caldas. 

Fabrique  de  Sacavem  (directeur,  M.  John-Stott  Howort),  Sacavem, 
Lisbonnc,    Faience. 

Ferreira  Pinto  (M.-A.),  Porto.    Faience. 

Lamego  (Ve),  Liabonne.    Faience. 

Leiria  (J. -P.  da  Gruz),  Lisbonnc.    Statuettes  in  terre  cuite,  represent- 
ing the  national  costumes. 

Lizo  (J.-F.  de  Sousa),  Leiria.    Faience  of  Caldas. 

Lobo  (M.-F.),  Crato,  Portalegre.    Ordinary  pottery. 

Mallato  (M.),  Crato,  Portalegre.    Ordinary  pottery. 

Mafba  (M.-C.  Gomes),  Leiria.    Faience  of  Caldas. 

Mattos  (J.  de),  Tondclla,  Vizeu.    Ordinary  pottery. 

Moraes  (M.-G.),  Lisbonne.    Objects  in  terre  cuite. 

Musee  des  Colonies,  Lisbonne.    Common  pottery  of  Africa  and  Portu- 
guese India. 

Ouveira  (J.-R.),  2Tiza,  Portalegre.    Ordinary  pottery. 

Pmentao  (A.  de  Ayre8),  Evora.     Ordinary  cheap  pottery,  used  by 
peasants. 

Pinto  Basto  (D.  F.),  Llhavo,  Aveiro.    Porcelains  of  the  manufactory  of 
Vista-Alogre. 

Rovisco  (F.),  Crato,  Portalegre.    Ordinary  pottery. 

Santos  (J. -A.  dos),  Coimbra.    Pottery. 

Silva  (S.-A.-P.  da),  Aveiro.    Earthen  vase  of  Roman  times. 

Siitva  et  Santos,  Porto.    Statuettes  in  terre  cuite,  representing  national 
costumes. 

SWITZERLAND.  swrrzBBLAHD. 


Kodmer  et  Biber,  Seefeld,  Zurich.    Faience  stoves.  List  of  axMb* 

Ever  (C. ),  Heimbtrg,  Berne.    Majolica.  ltora 

Fabrique  de  poteries  de  Ziegler,  Schaffouse.      Fire-place  faience, 

brown  glazed,  fine.  t  \ 

KCnzi  (B.),  Heimberg,  Berne.    Artistic  enameled  ware;  majolica,  style 

Pompoiian. 
Mathky  (A.-0.),  Neuclidtel.    Porcelain  painting. 
Perbott  (A.  et  £.)  Mayor,  Genbve.    Artistic  faience,  hard  baked  in 

cressets,  and  in  crude  enamel ;  plates,  dishes,  friezes,  vases,  etc. 
Schenk-Trachsel  (J.),  Reimberg,  Bnrne.    Majolica. 

NETHERLANDS.  mcTHZRLAXDb. 


Clemens  et  pils  (C),  Oouda.     Amphora  of  terre  unite,  style  of  the    List  of  exlrfb- 
Renaissance.  itots' 

Societb  Ceramique  (direoteur-gerant,  W.  Vogelaar),  Maeetricht,  Wyck. 
Faience. 

Thoopt  (J.)  (Maison  Piccard  et  Cie),  Delft.    Fine  faience. 


SWEDEN. 

BWED1H. 


The  ceramic  art  as  it  exists  to  day  in  Sweden  is  repre- 
Karetiaad.  im  8ented  by  the  factories  of  porcelain  void  faience  at  Borstrand, 

iM7Gu8t*fgbepg' whicl1  were  founded  in  1726,  and  at  Gustafsberg,  founded  a 
century  later,  that  is  in  1827. 

Gustafsberg  is  situated  about  20  kilometers  to  the  east 

of  the  capital,  on  an  island  in  the  Baltic.    There  are  also 

Hflganfo.        any  number  of  brick  and  terracotta  works  at  Hoganas,  in 

Scania ;  also  porcelain,  stove,  and  pottery  works  of  all  grades. 

The  society  of  manufacturers  of  Borstrand  established  in 

Hdaingfore.     1874  a  branch  establishment  at  Helsingfors,  in  Finland. 

A  factor}'  at  Malmo,  founded  lately,  only  worked  during 
two  years,  that  is,  until  1875,  when  it  ceased  to  exist. 
In  a  treatise,  howsoever  brief,  mention  is  due  to  the  manu- 
Marieberg,  factory  of  porcelains  at  Marieberg,  near  Stockholm,  which 
was  founded  in  1758,  and  existed  until  1788.    The  old  faiences 
yf  Borstrand  and  Marieberg,  and,  above  all,  the  porcelains  of 
the  latter  manufactory,  are  considered  very  rare,  are  eagerly 
sought  after  by  amateurs,  and  bring  the  highest  prices.    At 
Boragairi  and  Borstrand,  as  at  Gustafsberg,  the  manufacture  comprises 
nearly  all  the  products  of  the  ceramic  art,  from  the  real  feld- 
spar crockery  to  the  finest  faience  work.    The  two  factories 
are  of  about  the  same  magnitude.    They  occupy  about  1,000 
Productions,    workmen,  and  their  total  production  for  the  past  few  years 
amounts  to  from  two  millions  to  two  and  one-half  millions 
of  crowns.    They  sell  the  larger  portion  of  their  products 
in  Sweden,  but  with  Denmark,  Norway,  Russia,  and  other 
Exporto  of  ma-  countries,  there  is  also  an  exportation  trade  of  considerable 

jolioa  and  parian. 

extent  in  certain  special  kinds,  such  as  the  Borstrand  ma- 
jolica, and  Gustafsberg  "parian." 

Materials.  Qf  the  raw  materials  used,  the  clay  comes  from  the  coun- 

ties of  Devonshire,  Dorsetshire,  and  Cornwall,  England ;  the 
silex  from  Denmark,  island  ^f  M6enj  and  from  the  environs 
of  Dieppe,  France;  quartz  and  feldspar  from  the  archipel- 
ago o*'  Stockholm ;  refractory  clays  from  Hoganas  and  En- 
gland. 

*n*i-  The  principal  combustible  used  is  English  sea-coal. 

The  two  manufactories  have  always  kept  in  the  front 
rank  of  discoveries  and  improvements,  and  at  the  great 
exhibitions  in  Sweden  and  abroad  they  have  always  merited 
and  received  first  honors. 

HBgantta.  The  factory  of  Hoganas  principally  produces  sewer  pipes 

and  pipes  for  like  purposes,  of  a  solid  brown  compact  ap- 
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BWEDSN. 


HSganfts. 


Faience  stoves. 


Store  tiles. 


-     — ^,  also  bricks,  tiles,  and  other  articles  of  hard  clay. 

It  is  only  here  lately  that  the  clay  found  in  the  neighbor- 
hood of  gcania  begins  to  be  used  in  the  manufacture  of  these 

articles. 

The  manufacture  of  porcelain  (faience)  stoves  is  of  consid- 
erable importance  in  Sweden,  and  indeed  these  stoves  are 
almost  entirely  used  for  house-heating  purposes.  The  tiles, 
ordinarily  made  with  or  without  sand,  of  marly  or  ferrugin- 
ous clay,  have  a  covering  of  transparent  lead,  in  color  gen- 
erally green  or  brown.  At  times  the  color  becomes  thin, 
leaving  in  view  the  natural  yellow  or  whitish  yellow  of  the 
clay.  An  opaque  varnish  is  also  used,  which  gives  the 
effect  of  porcelain  to  the  clay. 

Among  the  many  marly  clays  used  that  coming:  from   ciay  of  Upsai 
TTpsala  is  recognized  as  the  best. 

Between  1840  and  1850  M.  Westman,  stovemaker,  of  westmon, 
Stockholm,  introduced  many  notable  improvements,  and 
succeeded  in  obtaining  a  covering  of  a  beautiful  color,  and 
to-day  these  stoves  have  become  famous  for  their  beauty, 
durability,  and  finish  of  workmanship.  This  is  principally 
the  case  in  those  manufactured  by  A.  Kerlin,  in  Stockholm,  and  other  stove 
and  also  of  O.  A.  Petterson  and  B.  H.  Lundguen,  of  the 
same  city;  of  A.  Ringn6r,  at  Gothenburg,  and  V.  B.  Ring- 
n£r,  at  Malmo ;  the  manufactories  of  Orebro  and  Upsala 
and  Rorstrand,  which  make  stoves  of  white  fmence  with 
translucid  covering. 

We  have  already  spoken  of  Hoganas  as  making  all  kinds  ^J^1"1^  pot' 
of  ordinary  pottery,  and  this  is  also  done  at  Helsingborg, 
Orkarshamm,  Oefle,  and  in  several  other  localities. 

These  faience  stoves  of  Sweden  have  already  an  excellent 
reputation,  and  are  highly  appreciated  abroad.  There  are 
many  places  where  the  manufacture  of  drain  pipes  is  car- 
ried on  extensively,  but  the  consumption  is  principally  local. 

The  following  statistics  are  from  a  list  of  197  brick  facto-  statistics, 
ries,  in  the  year  1876.  With  a  total  number  of  2,652  work- 
men, the  production  amounted  to  2,000,000  crowns.  The 
value  of  the  stove  factories  and  potteries  in  1876  was  esti- 
mated at  750,000  crowns,  the  number  of  workmen  employed 
being  580,  to  which  number  must  be  added  676  master- work- 
men and  stovemakers. 


SWEDEN  AND  NORWAY. 


Cohpagntjb  dk  GusTAFSBERG,  Stockholm.     Biscuit  ware ;   porcelain ;  itoLi8t  cimb2o"- 
fc&ence;  majolica;  parian;  terrecuite;  decorative  and  architectural  Ceramics. 

Compagnte  dbs  Houilleres  de  HOganas,  I&ganfo.    Terre  owite;  dec- 
orative and  architectural  pottery. 
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swBDEN.        Compaonie  DE  R6R8TRAKD,  Stockholm.    Porcelain;  faience;  majolica; 
List  of  exbib-     pari  an ;  decorative  and  architectural  faience. 
Ceraraks188   2°:  Chm8TIANA  (Fabrique  DE  TERRE  CUITE  dk)  (K.-E.  Johnson),  CltrUti- 

ania.     Vases,  enps,  medallions,  etc.,  in  terre  cuite. 

OBJETS    DE    LOTKRIE     DE    LA    SOCIETE    INDUSTRIALIZE     OUVRIERE    DE 

Christiakia.    Vase  and  flower  pots  in  terre  cuite  of  Pedersen,  Christi- 
ania. 

bubsia.  RUSSIA. 


List  of  oxbib-  Cybulski  (C),  Tbmelew,  Eadom.    Pottery. 

Ceramic?88  ~°:  EG°BOFF»  Paris.    Porcelain  painting. 

Farrique  de  faIences  Ababia,  Hclsingfors,  Finlande.    Faience* 
Kleniewski  (J.),  Opole,  Lublin.    Brick  tiles  for  stoves. 
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CHINA.  CHUIA- 

List  of 
itors,    Cla 
Ceramics. 


List  of  exhib* 
NAMES  OF  EXHIBITORS.  itors,    Class   20 : 


Bkazkuby  (M.),  Amoy.    Vases,  dishes,  etc.,  in  antique  porcelain. 

Chu  Pao,  Shanghai.    Porcelain. 

Chwan  Mei,  Kiukiang.    Vases  and  other  objects  in  porcelain. 

Douanes  chinoises  d'Amoy.    Paving  tiles,  tiles,  bricks,  and  pipes  in 
terre  cuitc;  common  porcelain. 

Douanes  chinoises  de  Chefoo.    Objects  in  terre  cuite. 

Douanes  chinoises  de  Foochow.    Porcelain. 

Douanes  chinoises  de  Kiukiang.    Vases  and  other  objects  iu  porce- 
lain. 

Douanes  chinoises  de  Nlngpo.    Bricks,  paving  tiles,  and  tiles. 

Douanes  chinoises  de  Pakiioi.    Vases. 

Douanes  ciiinoises  de  Swatow.    Objects  in  porcelain;  common  pot- 
tery. 

Fow  Loong,  Canton,    Vases,  etc.,  in  porcelain. 

Gepp  et  Davis,  Canton.    Porcelain  vases. 

Glover  (G.-B.),  Shanghai.    Antique  porcelain. 

Hu  Kwang-Yuno,  Shanghai.    Vases  and  other  objects  in  antique  porce- 
lain. 

Kitching  (F.-VV.),  Foochow.    Porcelain  idol. 

Kopsch  (H.),  Kiukiang.    Vases  and  other  objects  in  porcelain. 

Kwong  Li-Cheng,  Canton.    Porcelain  vases. 

Mouillesaux  de  Bernieres  (A.),  Foochow.    Porcelain  screen. 

Quono  Ching-Yong,  Shanghai.     Vases  and  other  objects  in  antique 
porcelain. 

Shkng  Taotai,  Shanghai.    Vases  and  other  objects  in  antique  porcelain. 

Simpson  (C.-L.),  Shanghai.    Vases  and  other  objects  in  antique  porce- 
lain. 

Tikn  Pao,  Shanghai.    Vases  and  other  objects  in  antique  porcelain. 

Turner  (W.-M.),  Shanghai.     Vases  and  other  objects  in  antique  porce- 
lain. 

Vrard  (L.)etCie.,  Tientsin.     Objects  in  porcelain. 

Wong  Pinck sing,  Foochow.     Vases  of  antique  porcelain. 

Yeh  Fen.  Tientsin.     Porcelain  snuff-boxes  and  vase. 

Yut  Suing,  Canton.     Porcelain  vases. 

187 


JAPAN. 

List  of  exhib- 
itors,  Glass    20:  JAPAN. 
Ceramics. 

NAMES  OF  EXHIBITORS. 

Ab£  (A.),  dep.  of  Ishikawa,  prov.  of  Kaga.    Porcelain;    flower  vases, 

flower  pots,  coffee  sets,  bonbonnieres,  large  bowls,  perfume-burner,  tea . 

cups,  etc. 
A9AN0  (Z.),  dep.  of  Aichi,  prov.  of  Owari.    Caps  in  nouri-shippo  ware 

(lacquered  porcelain),  with  designs. 
Akiyama  (T.),  dep.  of  Aichi,  prov.  of  Oxoari.    Porcelain ;   cigar-holding 

boxes;  sugar  bowls;  flower  vases;  shelves;  flowerpots;  coffee  cape; 

bowls;  pictures. 
Auki  (T.),  dep.  of  Aichi,  prov.  of  Owari.    Faience;  small  bureaus;  flower 

pots;  tea-pots;  perfume-burners. 
Auta  (J.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 
Auta  (M.),  Tokio.    Porcelain;  flower  vases;   dishes  and  plates;  milk 

jugs;  tea-pots. 
Dat£  (D.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 
Datj6  (K.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 
Hakou-Boutsou-Kiokou.    Ancient  porcelain  and  faience. 
Hara  (H.),  dep.  of  Aichi,   prov.  of  Owari.     Porcelain  with  cloisonne* 

enamel ;  coffee  cups ;  flower  pots ;  pitchers. 
Hattori  (T.),  Tokio.    Faience;  flower  vases;  perfume-burners;  flower 

pots ;  covered  bowls ;  small  tea-pots ;  plates  and  dishes ;  pipes. 
Hiotiyen,  Tokio.    Porcelains  made  in  different  places  and  painted  at 

Tokio;  flower  vases;  paintings;  lamp  bodies;  small  boxes;  covered 

basins ;  plates  and  dishes ;  card-receivers ;  coffee  sets ;  Japanese  tea 

sets ;  cups ;  water  jugs ;  plaques  for  door  panels ;  cuff  buttons. 
Higouti  (H.),  Tokio.    Faience;  basins;  cigar-holders;  flower  vases; 

coffee  services. 
Hori  (T.),  dep.  of  Miye,  prov.  of  lee.    Coffee  services  in  faience. 
Houzishima  (S. ),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain ;  flower  pots; 

cups. 
Iriyama  (K.),  dep.  of  Miye,  prov.  of  lee.    Coffee  services  in  faience. 
Ishixawa-ken-KanouiO-J6  (Manufacture  do  bronze  et  de  poroelaine 

du  departement  d'Ishikawa),  prov.  de  Kaga.    Porcelain ;  cigar  stands ; 

bonbonnieres  ;  flower  vases. 
Ishima  (6.),  dep.  of  Miye,  prov,  of  lee.    Faience  tea-kettles. 
It6  (H.),  dep.  of  Miye,  prov.  of  lee.    Faience  cigar-holders. 
It6  (K.),  dep.  of  Miye,  prov.  of  lee.    Faience  tea-pots. 
Iwata  (S.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain;  flower  vases; 

fruit  plates ;  coffee  sets. 
Kakimoto  (H.),  dep.  of  Kagoshima,  prov.  of  Sateuma.    Kinrand6{&  kind 

of  Satsouma  faience) ;  flower  vases  in  red  and  gold  Batsouma/ofenee 

(by  E.  Taziri) ;  vases;  lamp  bodies;  brush  trays;  bonbonnieres;  water 

jugs;   perfume  boilers  and  burners;   tea  sets;   coffee  cups;   sugar 

bowls;  milk  jugs,  etc. 
Kanzan  (D.),  Kioto.    Porcelain  tea  and  coffee  services;  flower  vases 

and  pots. 
Kat6  (G.),  dep.  of  Oihu,  prov.  of  Mino.    Porcelain  flower  vases;  coffee 

cups ;  ash  trays. 
Kat6  (H.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain;   pictures;   flower 

vases. 
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Kat6  (K.-A.)i  dep.  oj  Aichi,  prov.  of  Owari.    Porcelain  with  designs  in         japan. 
blue  colors;  flower  vases;  panel  plaques  for  doors.  List  of  exhib- 

Kat6  (K.-L),  KatG  (N.),  Kat6  (S.-8.),  dep.  of  Aichi,  provl  of  Owari.  ^ELks!"8  20: 
Faience;  tea-pots;  seat-s;  filters. 

Kat6  (M.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain ;  flower  pots;  tea- 
pots; table  services. 

Kat6  (M.),  dep.  of  Aichi,  prov,  of  Owari.    Porcelain ;  flower  pots ;  small 
boxes. 

Eato  (S.-H.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain  cups. 

Kawamoto  (H.),  dep.  of  Aichi,  prov.  of  Owari.    Vase  with  feet,  with 
porcelain  cover. 

Kawamoto  (M. ),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain ;  flower  vases ; 


Kawamoto  (R.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain ;  tea  services ; 

coffee  cups;  small  flower  vases. 
KrN-K6-ZAx   (S.),    Kioto.     Faience;    flower   vases;    pots;    perfume- 
burners;  flower  pot*. 
Kiriu-K6-Sh6-KuaI8Ha  (Soctete*  Industrielle  et  Commercial),  Tokio. 
Ancient  porcelain;  pots;  flower  vases;  perfume  boxes,  burners,  and 
boilers;  furniture;  teacups;  plates  and  dishes;  bottles;  cups;  small 
tea-pots;  trays  for  flower  pots,  etc.;   ancient  faience;  vases;  ash 
trays;  tables;  wine  jars;  bottles;  stew-pans. 
Kobatashi  (M.),  dep.  of  Miye,  prov.  of  lee.    Boilers  in  faience. 
Koran-8ha,  dep.  of  Nagasaki,  prov.  of  Hizin.    Porcelain;  pots;  jars; 
flower  vases ;  gourds ;  covered  bowls ;  perfume  boxes  and  burners ; 
furniture;  lamp  bodies;  coffee  cups;  tea  services;  cup;  plates;  dishes; 
statuettes;  toilet  articles. 
Marounaka  (M.),  dep.  of  lehikawa,  prov.  of  Kaga.    Porcelain ;  flower 
vases;  perfume-burners;  pots;  cigar-holders;  coffee  and  tea-services; 
dishes;  plates;  cups;  bonbonnieres ;  covered  bowls ;  pictures. 
Matsoumoto  (Y.),  Tokio.    Flower  vases  and  porcelain  pictures. 
Minoda-Chiojiro,  Tokio.    Ancient  faience ;  perfume-boilers;  furniture; 
tea-pot*  aud  tea-cups ;   flower  pots ;   bowls ;  covered  bowls ;  water 
jags;  plates;  dishes;   trays;  coffee  services;   perfume-burners;  to- 
bacco jars ;  bottles ;  bonoonnieres ;  spice  boxes ;  faience. 
Mioura  (G.),  Tokio.    Porcelain  lamp  bodies. 

Mitagaw a  ( K. ) ,  dep.  of  Kanagawa,  prov.  of  Musashi.    Porcelain ;  flower 
vases;  perfume-burners;  tea-pots;  faience;  pictures;  flowerpots  and 
vases  in  faience  by  Mokouzou  and  Onissi. 
MiyaI  (S.),  dep.  of  Wakayama,  prov  of  Kit.    Porcelain  flower  vases. 
Mori  (8.),  dep.  of  Miye,  prov.  oflse.    Faience  tea-pots. 
Mori  ( Y.),  dep.  of  Miye,  prov.  of  Iae.    Faience  flpwe  vases. 
Mourayama  (K.)»  dep.  of  Miye,  prov.  of  Ise.    Faience  bonbonnieres. 
Nagasaki  (Department  of),  prov.  of  Hizen.    Porcelain;   plates;  tea 

cups;  beer  jugs;  cups. 
Nagaya  ( Y.),  dep.  of  Hiogo,  prov.  ofSetzu.    Porcelain ;  milk  jugs ;  flower 

vases;  insulators. 
Nakayama  (M.)f  dep.  of  Miye,  prov.  oflse.    Faience;  flower  vases;  coffee 

services. 
Ock-rIx-Tx  (B.),  Kioto.    Faience;  perfume-burners;  flower  vases. 
OorsiMOTO  (K.),  Kioto.    Faience  flower  vases. 
Sakata  (K.),  Kioto.    Faience  bonbonnieres. 
Sacada  (K.),  dep.  of  Ishikawa,  prov.  of  Kaga.    Porcelain  flower 
Sato  (K.),  dep.  of  Miye,  prov.  of  Ise.    Faience  flower  vases. 
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japan.         Seihou  (Y.)t  Kioto.    Porcelain  flower  pots  and  water  pitchers;  faience 
List  of  oxhib-     flower  pots. 
Ceranic!?**    20"  SiguetoMI  (H.),  dep.  of  Mi  ye,  prov.  of  Ise.    Faience  perfume-burners. 

Simizou  (H.)»  Kioto.    Porcelain  flower  and  water  pots. 

Simizou  (R.)t  Kioto.  Porcelain  and  faience  flower  pots  and  covered 
bowls. 

Ssippo-KuaXsha,  dep.  of  Aichi,  prov.  of  Owari.  Porcelain;  pictures; 
chimneys;  round  plaques  and  door  swings ;  tables ;  faience;  round  and 
square  tiles;  porcelain  with  cloisonne' enamel;  sugar  bowls;  tea-pots 
coffee  cups ;  covered  vases ;  flower  vases  and  pots ;  plates  and  dishes 
in  lacquered  porcelain. 

Sitomi  (S.),  dep.  of  Miye,  prov.  of  lee.  Faience;  bonhonnieres  ;  flower 
vases;  perfume-burners. 

Takagui  (K.),  dep.  of  Miye,  prov.  of  Ise.    Boilers  in  faience. 

Takahashi  (D.),  Kioto.    Flower  vases  in  porcelain. 

Takaoka  (G.),  dep.  of  Hiogo,  prov.  of  Setsu.  Faience  ;  fan-holders ;  ink- 
stands; furniture;  tables;  tea-pots. 

Takassou  (K. ),  dep.  of  Aichi,  prov.  of  Owari.  Porcelain ;  water  and  milk 
jugs :  flower  vases ;  tabic  services ;  coffee  cups ;  oigar-holdere. 

Tani  (S.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 

Tanzan  (S.),  Kioto.    Faience;  trays;  perfume  boxes;  flower  vases, 

Tsoukada  (K.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 

Yamaha  (M.),  dtp.  of  Aichi,  prov.  of  Owari.  Pictures;  porcelain  (JEta- 
randt)  teapots  and  covered  bowls,  made  by  Kawamoto;  porcelain 
plaques  (Kinrandd,  by  Kato);  pictures  in  KinYand4 porcelain  (Eat 6). 

Yamamoto  (K.),  dep.  of  Mine,  prov.  of  Ise.    Faience;  tea  services;  jars. 

Yam  ana  K  a  (T.),  dep.  of  Miye,  prov.  of  Ise.  Faience;  bowls;  tea-pots; 
flower  vases. 

YrYcinsha,  dep.  of  Aichi,  prov.  of  Owari.  Porcelain ;  covered  bowls ; 
screens ;  furniture ;  flower  vases ;  pictures ;  jars ;  water  pots ;  water 
and  tea  pots ;  tea  cups,  etc. 

Yeirakou  (K.),  Kioto.  Flower  vases;  covered  bowls;  vases  in  JV*»- 
seigahi  ware;  plates  and  dishes  in  KStsiyaki  ware  (by  Nissiyama) ; 
hold  on  n  teres  in  faience,  by  Imai. 

Yeirakou  (K.),  dep.  of  Aichi,  prov.  of  Owari.  Porcelain ;  flower  vases ; 
pictures. 

YoKOt  (S.),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain  flower  vases. 

Yota  (M.),  dep.  of  Hioao,  prov.  of  Setsu,  Porcelain  ;  flower  vases ;  wine 
jugs;  hand -warmers. 

Wake,  (K.),  Kioto.    Porcelain ;  flower  vases;  coffee  services;  perfume- 
burners. 
ukitbo  states.  UNITED  STATES. 

The  ceramic  industry  of  the  United  States  was  repre- 
sented by  three  exhibitors  only : 

List  of  oxhib-  Carr,  J ames,  Xew  York  City.    Pottery  and  parian  ware.    Silver  medal 
CerwnicL*88   2°:  0lT  &  Brewer,  Trenton,  X.  J.    White  and  colored  vases,  busts,  etc., 

in  true  porcelain.    Bronze  medal. 
McLaughlin,  Louise,  Cincinnati,  Ohio.    Painted  porcelain  and  pot- 
tery.   Honorable  mention. 

Comparison     Evidently  this  exhibit  was  wholly  disproportioned  to  the 
Philadelphia,     extent  of  the  pottery  interests  of  the  country.    At  Phila- 
delphia, in  1876,  there  were  over  60  exhibitors,  and  at  the 
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recent  exhibition  by  the  American  Institute  iu  New  York  u»™>  btatbs. 
there  were  many  exhibits,  any  one  of  which  was  more  ex-  poverty  of  du- 
tensive  than  our  whole  ceramic  display  at  Paris. 
Bat  our  pottery  interests  are  not  declining — far  from  it;    increase  of  our 

r  K  o  7  pottery  interests. 

they  are,  on  the  contrary,  expanding  with  great  rapidity 
and  strength.    Fostered  and  encouraged  by  the  duties  laid  —JJjJJJf1*1  by 
upon  the  importation  of  foreign  ware,  they  have  been  pro- 
tected in  their  infancy;  capital  has  been  encouraged  to  lend 
its  aid,  and  as  a  result  we  now  have  well-established  pot- 
teries, prodncing,  at  the  present  time,  enough  to  supply 
about  two  thirds  of  the  demand.    The  quality  also  has  been  Ifc?nprovf  dqnal" 
improved  until  our  stone  china  ware  is  fully  equal  to,  if  not 
superior  to,  any  of  the  same  grades  made  in  England.    The 
price  has  also  been  reduced  so  that  all  classes  of  pottery    Reduced  price, 
made  in  the  United  States  are  supplied  to  the  consumer  at 
lower  prices  than  when  we  were  dependent  upon  foreign 
manufacturers,  and  when  the  duty  was  only  25  per  cent. 

The  pottery  industry  of  the  United  States  is  one  of  the      workings  of 
best  examples  of  the  beneficent  workings  of  a  protective  £oiicy.protecl  vo 
tariff  in  a  new  and  undeveloped  country.    Blessed  as  we 
were  with  an  abundance  of  the  best  materials  for  pottery  o/Jj^^^0006 
lying  at  our  very  doors,  with  transportation  by  water  and 
rail  for  the  breadth  of  a  State,  alongside  of  inexhaustible 
beds  of  the  finest  clays,  with  fuel,  either  coal  or  wood, 
abundant  and  cheap,  and  men  seeking  employment,  we  were 
importing  nearly  all  of  our  domestic  ware  from  the  ancient 
potteries  of  Staffordshire  and  France.    Capital  found  no 
encouragement  to  open  our  clay  beds  or  to  erect  a  kilu, 
and  the  prejudice  of  the  people  was  strong  in  favor  of  im-    Prejudice  in  fa- 
ported  ware  and  against  any  made  at  home.    Nothing  short  Saree?     °reign 
of  a  protective  duty  could  have  brought  our  potteries  into 
successful  existence.    In  1860,  according  to  the  census  re-  ^l^Son°roax 
turns,  there  were  557  establishments,  with  an  aggregate  capi- 
tal of  $1,341,774,  employing  908  hands,  and  paying  $934,918 
ayear  in  wages,  and  annually  turning  out  $2,463,681  in  value 
of  products.    There  are  now  in  the  country  some  800  pot- 
teries, with  a  capital  of  $6,500,000,  employing  7,000  hands, 
and  paying  annually  $2,500,000  in  wages,  and  producing 
17,000,000  worth  of  wares  annually. 
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Oar  imports  have  been  largely  from  Great  Britain,  as  the 
following  tabular  statement,  for  eight  years,  will  show: 

Imports        of  Import  entries  into  United  States  of  china,  porcelain,  earthen,  and  stone 
oScteflSZO-ldS*  ware  from  all  countries,  and  portion  from  Great  Britain  alone. 


Years  ending  June  80— 


From  all  coun- 
tries. 


1870 

1871 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

Totals 


$4,888,771 
4, 681, 376 
5, 270, 786 
6, 015, 926 
4, 882, 355 
4,265,210 
4, 304, 808 
3, 709, 542 
4, 051, 780 


41, 570, 558 


Portion  from 
Great  Britain. 


$3, 571, 859 
3,889,397 
4,151,150 
4,646,688 
3, 820, 030 
3, 276, 872 
3, 001, 641 
2,796,380 
3,082,355 


Percentage 
from  Great 
Britain. 


32,236,372 


81. 

83.082 

7&758 

77.  240 

7a  242 

76.828 

69.728 

75.383 

76.074 


77.546 


imports  for  1879.     The  imports  from  all  countries  for  1879  were  $4,044,876  in 

value,  which  is  about  8.18  cents  per  capita.  While  our  per- 
centage of  imports  from  Great  Britain  is  about  75  per  cent. 
of  our  total  imports,  over  one-third,  or  34  per  cent.,  of  the 
British  exports  of  pottery  are  to  the  United  States,  as 
shown  by  the  following  figures  compiled  from  the  British. 
Trade  Returns : 


Exports    from  Exports  from  Great  Britain  and  Ireland  of  earthen  and  china  ware,  parian, 
Sx£!879Britaln'  and  porcelain,  except  red  pottery  and  brown  stone  ware. 


Years  ending  June  30— 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
878 
879 


To  all  conn- 
tries. 


Portion  to 
United 
States. 


£1, 707, 645 
1,617,493 
1, 847, 501 
2,120,210 
1,842,011 
1, 731, 240 
1, 743, 700 
1,666,723 
1,750,877 
1,714,760 


£710, 735 
713, 218 
750,283 
794, 432 
584,400 
595, 206 
584, 581 
548, 677 
603,789 
588,423 


Percentage 
to  United 
States. 


41.621 
44.004 
40.  611 
37.469 
31.727 
34.380 
33  525 
32.920 
34.485 
34.315 


Totals 17,742,106,    6,473,750 


36.488 


dncttona8ingpiof     ^e  increas*n&  production  of  the  French  and  German 
^enoa  and^Ger-  potteries,  and  the  marked  improvements  in  the  quality  of 

the  ware,  and  its  cheapness,  have  no  doubt  also  affected  the 
trade  of  Great  Britain  with  other  countries  in  the  products 
of  the  Staffordshire  potteries.  Already  French  ornamental 
tiles  compete  with  the  British  in  the  New  York  market.  In 
regard  to  the  trade  in  Staffordshire  in  the  Exhibition  year, 
1878, 1  append  a  note  published  in  England  reviewing  the 
trade  for  that  period.* 


Trade  of  the 
Staffordshire  pot- 
teries, the  potteries  which  has  just  closed  has  been  more  unsatisfactory  than 


"The  Trade  of  the  Staffordshire  Potteries. — The  trade  year  in 
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Our  receipts  of  British  pottery  for  the  year  1879  arcuytTE1J    8TATB»» 
shown  in  detail  by  the  following  tables  compiled  by  Mr. 
David  Inglis,  (J  New  Hall,  Liverpool,  and  published  in  the 
London  "Pottery  Gazette,"  February  1,  ltfSO : 


EXPORTS  TO  AMERICA. 

[Compiled  by  Mr.  David  Inglis,  6  Now  Hall,  Liverpool.] 

The  total  exports  for  the  year  1879  amounted  to  75,701  packages,  an 
increase  over  1878  of  11,240  packages. 


British  potterv 
exports  to  tbo 
United  States. 


To  Boston 

New  York 

Philadelphia 

Baltimore 

Son  Francisco 

Mobile,  Charleston,  Now  Orleans,  Portland, 
Galveston,  and  Savannah 


Total  packages 


33 


r*'    - 


at)30  §4 


1,607 

2,400 

1, 242 

237 

135 

328 


I* 


736 
1,027 
275 
130 
234 

390 


do 


1,244 

2,280 

1,674 

300 

110 

479 


5,869  I    2,801  i    0,092 


to 

°  p« 


1,061 

825 

489 

04 

314 

526 


3.309 


To  France; 


any  year  since  tho  Crimean  war,  and  at  tbo  present  time,  though  in     Trado    of  tho 

special  branches  of  tho  trado  men  are  working  nearly  full  time,  not  ?^|rd8hiwpot" 

more  than  half  the  producing  power  of  the  district  is  in  operation. 

The  declared  value  of  the  goods  exported  in  the  first  nino  months  of 

1878  was  £1,330,590,  against  £1,288,777  in  1877,  and  £1,270,606  in  1870. 

The  value  of  tho  goods  shipped  for  tho  United  States  in  the  same  period 

was  only  £414,404,  against  £454,353  in  1877,  and  £425,806  in  137G.    The         Exports   to 

orders  received  from  America  have  fluctuated  month  by  month,  and  the  United  States ; 

value  of  tho  goods  shipped  in  September  dropped  down  to  £36,000, 

which  was  little  more  than  half  the  value  of  the  business  done  in  some 

of  the  other  months.     There  has  been  an  increase  of  business  with 

British  North  America,  while  tho  orders  from  Brazil  and  all  the  other 

parts  of  South  America  have  been  scarce  throughout  tho  year.     The 

Roods  made  for  tho  French  market  show  a  considerable  improvement  in 

value  to  those  of  previous  years,  but  this  is  in  no  degree  attributable 

to  the  Exhibition,  which  has  been  productive  of  very  few  orders  for 

this  district  up  to  tho  present  time.     Germany  has  purchased  less     To  Germany; 

British  pottery  this  year  than  usual,  and  we  are  assured  that  the  Ger- 

roan  potters  are  greatly  increasing  their  production  of  light,  hollow 

wares  and  aro  driving  English  goods  out  of  somo  markets,  particularly 

in  the  Mediterranean  ports.     In  Italy,  Holland,  and  Spain  there  has    To  Italy,  Hoi 

l*en  an  improved  demand,  which  in  some  measure  compensates  for  the 

falling  off  in  Germany  and  America,  but  from  India  and  Australia 

fewer  orders  have  been  received.     There  is  a  prospect  of  an  increasing 

business  being  done  with  the  Cape  Colony.     Neither  Turkey  nor  Russia 

has  yet  recovered  from  the  effects  of  the  war,  and  while  business  with 

tbe  former  continues  entirely  suspended,  not  a  tithe  of  the  ordinary 

business  with  Russia  has  been  done  during  the  past  year.    The  home 

trade  is  extremely  unsatisfactory,  and  travelers  report  an  increasing 

difficulty  in  obtaining  orders  or  the  settlement  of  accounts. 
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etc. 


Home  trade. 


194 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


UNTTKD  STATES. 

British  pottery 
exports. 
1860-1870. 


Exports  for— 

Packages. 

Exports  for— 

Packages. 

Exports  for—   Packages. 

i 

I860 

104,054 

07,220 

103,660 

104,185 

1873 

1874 

77,528 
65,164 
66,200 
60,103 

1877 

1878 

1870 

i 

69,851 
64, 401 

1870 

1871 

1875 

1876 

751,701 

1872 

1 

Earthenware  exports. 

British  exports     Our  exports  of  earthen  and  china  ware,  parian,  and  porcelain  (except 

chin*  ware,  pa-  re<l  pottery  and  brown  stone  ware)  for  the  periods  mentioned  have  boen 

rian,  and  porce-  ^  follows : 
lain. 
1877-1870. 


« 

Month  ended  December  31— 

Twelve  months  ended  De- 
cember 31 — 

1877. 

187a 

1870. 

1877. 

1878. 

1879, 

To  Germany 

£4,851 

6,558 

42,466 

11,682 

3,564 
11, 144 
17,555 
30,804 

£6,481 
5,604 

35,034 
7,264 

4,062 

0,543 

10, 839 

36,708 

£3,812 
7,260 

40,828 
8,060 

4,055 

5,661 

0,443 

31, 625 

£66,434 

74,300 

610,060 

133,636 

05,488 
127,873 
203,546 
446,864 

£48,617 

01.686 

682,018 

111,000 

02,584 
105,708 
180, 048 
501,233 

£40,965 

83,033 

681,035 

108,679 

«  65,821 

87,  9C6 

217.882 

4.~>5, 047 

Franoo ." 

United  States 

Brazil 

British  North 

America 

British  India  

Australia    

Other  oountrie* .... 

Totals  

137,604 

115,685 

119,653 

1,766,600 

1,722,704 

1,741,028 

British 
exports. 
1877-1870. 


glass 


Glass  exports. 


Month  ended  December  31— 

Twelve  months  ended  De- 
cember 31 — 

1877. 

1878. 

1870. 

1877. 

1878. 

1879, 

Plate,  rough  or  silvered, 
including     looking- 
glasses    or    mirrors, 
framed  or  not 

£7,164 
18,187 

28,782 
8,640 

£11,073 
16,875 

23,525 

5,468 

£12, 243 
16,702 

27,174 
10,813 

£128,663 
268,220 

886,754 
120,828 

£106,762 
230, 747 

810,307 
00,068 

£133,608 
231,042 

305,741 
113,393 

Flint,  of  aB  kinds 

Bottles    and    manufac- 
tures of  green  or  com- 
mon glass 

Other  manufactures,  un- 

United  states     The  American  potters,  by  associating  themselves  and 

Potters'  Associo- 

tion.  working  as  a  unit,  have  accomplished  much  for  the  advance- 

ment of  their  industry.  They  have  annual  meetings  for  the 
interchange  of  information  and  for  discussing  the  interests 
of  the  trade.  Fifty -five  or  more  well-known  pottery  firms 
are  enrolled  as  members  of  this  United  States  Potters1 
Association.  It  appears  by  a  report  of  one  of  their  recent 
meetings  at  Trenton  that  the  value  of  the  annual  produc 
Annual  value  tion  of  white  granite  ware,  C.  C.  ware,  and  china  ware  is 

ware.  now  about  $4,000,000,  a  few  thousands  of  dollars  less  than 

the  aggregate  value  of  the  importations  of  crockery  and 
•china.    Over  30  new  kilns  were  built  in  the  country  in  the 
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year  1879,  and  additions  have  been  made  to  almost  every  pyrrep  status. 
pottery.  At  some  of  the  potteries  schools  of  design  have  8l|jb0018  of  de" 
been  established  for  the  workmen  by  the  proprietors. 
Efforts  are  making  to  produce  ware  in  more  artistic  forms 
and  colors.  Up  to  the  close  of  the  centennial  year,  1876, 
the  attention  of  our  potters  was  given  almost  exclusively  to 
the  manufacture  of  plain  white  granite  ware,  which  has 
been  carried  to  great  perfection,  rivaling  in  compactness  of 
body  and  hardness  of  glaze  the  best  granite  ware  of  Staf- 
fordshire. From  the  report  of  Messrs.  Carr,  Martin,  and 
Morley,  a  committee  of  the  association  upon  statistics,  it   iucreaee      of 

_  ,         _      potteries. 

appears  that  28  years  ago  there  was  one  pottery  in  the 
country,  making  about  60  glost  kilns  per  annum,  30  of 
which  were  white  and  30  yellow  and  Rockingham  ware. 
That  was  all  the  white  ware  made  in  the  United  States  at 
that  time  except  some  porcelain  door-knobs  made  by  Charles 
Gastlyn,  of  Greenpoint.  The  materials  were  all  or  nearly  all 
imported  from  abroad. 

In  respect  of  materials,  the  chairman  of  the  committee    Materials, 
on  raw  materials,  Mr.  Thomas  C.  Smith,  of  Greenpoint, 
says: 

"There  is,  beyond  any  doubt,  more  material  and  as  good  material  in 
this  country  as  in  any  country  on  the  globe.    But  so  far  as  our  present 
knowledge  extends  nature  has  not  compounded  it  and  deposited  it    Not  compound- 
within  a  email  area  almost  ready  for  use  as  has  been  done  in  some  sec-  ***  "fil/H?  :>8|ted 

*  as  at  St.  Ynoix. 

tions  of  other  countries,  notably  in  France,  at  St.  Yrieix.  With  us  our 
material  must  be  gathered  from  many  different  States  of  the  Union.  Gathered  from 
Pennsylvania,  Delaware,  Missouri,  and  Illinois  are  known  to  have  S^ffita?*8"  °f 
largo  deposits  of  fine  porcelain  clay.  New  York,  Connecticut,  Massa- 
chusetts, Virginia,  Ohio,  and  some  other  States  have  sent  samples  that 
show  great  promise.  But  our  methods  of  testing  and  using  clays  are 
erode  and  empirical  to  the  last  degree. " 

It  is  true,  perhaps,  that  our  methods  of  testing  are  crude,    Testa    prinoi- 

,       .  '  7  "  '  pally  empirical. 

but  in  the  nature  of  the  case  the  testing  and  compounding 
of  clays  and  other  ingredients  must  be  empirical,  though 
much  aid  may  be  had  from  the  chemist,  and  especially  from 
a  knowledge  of  the  properties  of  the  substances  used. 
Chemists  can  indicate  the  composition  of  materials  and    chemical  and 

._  mechanical     dif- 

gmde  the  compounder  of  pastes,  but  there  may  be  mechan-  frrences. 
ical  differences  of  fineness  and  texture  which  will  affect  the 
product  more  than  the  presence  or  absence  of  small  quan- 
tities of  impurities.    But  systematized  empirical  trials  would 
accomplish  much  for  our  potters.    They  do  not  enjoy  the 
patronage  of  the  state.    No  imperial  or  republican  national      No  nationui 
establishment  tries  the  clays  and  spars  of  the  whole  coun-  JJ.* JJJtSag  £«*£ 
try  for  them,  as  is  now  done  abroad,  and  has  been  for  gen-  gj^8  ^er,h1, 
era'dous,  at  Berlin,  Meissen,  and  at  Sfevres. 
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uwrrep  states.      "vVe  have  vast  bidden  resources  of  porcelain  earths  from 

mii?te0aSJr  !££  ono  8ide  of  the  continent  to  the  other.    In  California  there 
Un-  is  a  whole  mountain  range  of  pegmatite  of  snowy  whiteness, 

and  no  doubt  along  its  Hanks  great  beds  of  kaolin,  all  rest- 
ing undisturbed,  lie  inviting  enterprise  and  capital. 

The  manufacture  of  porcelain  in  the  United  States  is  no 
novelty.  It  was  commenced  early  in  the  present  century 
near  Philadelphia.  It  is  now  made  in  large  quantites  at 
Greenpoint,  Long  Island. 

Smith^h0Green'-     ^he  Greenpoint  porcelain  of  Mr.  Thomas  C.  Smith  has  had 
point  porcelain,  gratifying  success.    The  products  of  his  kilns  are  used  all 

over  the  country,  chiefly  perhaps  by  hotels  and  public 
houses.  The  quality  is  being  constantly  improved,  and  a 
lighter,  thinner  ware  is  now  made  for  domestic  use. 

china  worE?1"1  '*     C^ww*  worlzs  at  Philadelphia  are  projected  by  Mr.  Laugh 

lin,  in  which  it  is  proposed  to  make  a  superior  quality  of 
hard  porcelain  for  domestic  use. 

American  encau&tic  tiles. — Within  a  few  years  the  manu- 
facture of  encaustic  and  enameled  floor  and  wall  tiles  has 
been  commenced  in  the  United  States,  and  bids  fair  to  be- 
American  Eu-come  a  very  important  industry.    Already  the  American 

caustic       IMlins 

company.         Encaustic  Tiling  Company,  of  New  York,  has  executed  some 

important  orders,  and  is  prepared  to  furnish  tile  paving  of 
excellent  quality  at  a  moderate  price.  Their  tiles  are  made 
from  the  clays  of  Ohio. 

Enamel.  Enamels. 

It  was  very  interesting  to  observe  the  increasing  extent 
of  the  use  of  enamels  in  interior  decorations  abroad  and  the 
rapid  development  of  the  industry,  particularly  in  the  pro- 
duction of  the  style  of  enamels  generally  known  as  Limoges 
enamel,  of  which  so  many  choice  examples  are  found  in  the 
museums  of  Europe,  while  they  are,  to  the  mass  of  the  peo- 
ple at  least,  comparatively  unknown  in  the  United  States. 

This  division  of  the  report  may  include,  however,  all  the 
torms  of  the  enameler's  art,  on  a  ceramic  or  metallic  base, 
whether  for  purely  decorative  purposes  or  for  objects  of 
daily  use. 


elft 


Limoges  enom-  Limoges  enamels. 


Paul  soyoz.  Paul  Soyez,  of  Paris,  was  one  of  the  chief  exhibitors,  and 
received  a  gold  medal.  His  enamels  are  upon  copper,  chiefly 
in  the  old  Limoges  style,  and  include,  besides  original  pieces, 
many  copies  of  the  most  celebrated  works  of  the  old  Limoges 
cnamelers.     Among  the  more    important  objects   shown 
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were  a  mirror  frame  in  the  style  of  Francis  II,  with  enain-    &******• 

eleil  plates  or  panels,  each  about  8  inches  wide,  the  mirror  ei*. 

frame  being  2  meters  by  1  meter,  and  valued  at  4,500  francs ; 

a  clock  with  ebony  case  inlaid  with  enameled  plates,  together   piatea,  panels. 

with  two  enameled  candlesticks,  in  the  style  of  Henri  II,  for  va8ea,  an 

6,000  francs ;  two  vases,  "  Peace  and  War,"  20  inches  high ; 

also  a  magnificent  ewer  and  a  small  tuzza,  4  inches  broad 

and  4  inches  high,  "  Venus  at  her  toilet,"  surrounded  by  a 

border  of  exquisite  work — value  3,000  francs. 

He  also  manufactures  exquisite  clock  dials  and  small  pan- 
els for  insertion  in  clock  cases,  and  in  furniture,  cabinets, 
etc. 

OB.AB.LOT  FILS.  ChaxlotfiU. 

Most  of  the  objects  shown  by  this  exhibitor  are  small, 
and  are  designed  chiefly  fcr  jewelry,  such  as  flowers,  leaves,  Jewelry,  ennm. 
butterflies,  shells  with  pearls,  and  leaves  with  dew-drops,  lions. 
beetles,  and  small  medallions  lor  jewelry.  He  exhibited  also 
a  clock  face  of  silver,  enameled  and  decorated  with  figures, 
and  small  panels  for  the  sides  of  the  clock.  The  paintings 
are  extremely  fine  and  excellent  in  color  and  finish.  Price 
of  the  set  6,000  francs. 

ROBILLARD  FILS.  nobillard,/W*. 

Exhibition  of  enamels  in  Limoges  style ;  imitations  and    imitations  and 

reproductions. 

restorations.  They  make  large  and  small  pieces,  such  as 
plaques  for  insertion,  boxes,  salts,  candlesticks,  beaubeches, 
bottles,  and  mountings  for  choice  glass  tankards,  bowls,  and 
trays.  This  establishment  hns  been  producing  for  thirty 
years,  and  exports  largely  to  England,  Austria,  and  the 
United  States. 

DALPATRAT  <k  LOT.  Balpayrat  &. Lot 

This  firm  of  enamelers  is  established  at  Limoges.    M.  Dal 
payrat  is  himself  an  artist  painter  on  enamels  and  ceramic 
vases  and  a  professor  at  the  Limoges  Municipal  School  of   Limoges   mu- 

t\     •  -T*i  ■**-,%  mcipal  School  of 

Design.  Although  engaged  for  the  last  thirty  years  in  Dt  sign. 
painting  upon  porcelain  and  faience,  he  is  now  devoting  his 
attention  chiefly  to  painting  or  enameling  upon  copper,  pro- 
ducing large  pieces  for  decorative  purposes,  and  exact  re- 
productions of  the  ancient  enamels  of  Limoges,  and  by  the 
same  processes.  They  have  introduced  some  new  colors 
and  some  new  methods,  which  give  beautiful  results. 

Theirexhibitshowed  great  command  of  the  enamels.  There   Prodactiona 
are  numerous  large  panels  and  many  vases  and  objects  spun 
upon  copper,  such  as  columns,  lamp  stands,  and  candlesticks. 
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Enamels.        This  hollow  work,  covered  with  an  aventvnne  or  gold  enamel, 

Dalpayrat &, Lot.  .  -  ,,     .  .    ... 

is  one  of  their  specialties. 

Some  of  their  enamels  are  enriched  with  plates  of  bur- 
nished silver  and  of  gold,  such  as  leaves,  branches,  the  moon 
or  the  sun,  birds,  etc.  When  these  are  covered  with  enamels 
of  the  proper  tint  and  transparency,  as,  for  example,  blue  or 
green,  the  silver  shows  through,  giving  a  beautiful  effect. 


Duron. 


CloUonni. 


Chinese      bra- 
ziers and  vases. 


Japanese 


OUrisonni      on 
porcelain. 

Enameling   on 
iron. 


Oat-door  ob- 
jects, flower 
boxes,  seats,  etc. 


Flower  vases. 


DURON. 

One  of  the  most  beautiful  and  costly  objects  in  enamel  is 
executed  by  the  jeweler  Duron  (the  enameling,  however,  by 
Soyer).  It  is  a  group  of  naiads  rising  from  the  sea  and  sup- 
porting a  shell ;  in  this  case  a  shell  made  of  onyx,  about  G 
inches  long.  The  bodies  of  the  naiads  are  of  line  gold,  care- 
fully wrought  and  molded,  but  every  part  except  the  hair 
is  covered  with  an  exquisite  flesh-colored  enamel. 

Cloisonne  enamels. 

The  shops  of  China  and  Japan  have  been  wonderfully 
prolific  of  cloisonnS  enamels  in  thejast  decade. 

There  is  nothing  new  or  remarkable  to  chronicle  concern- 
ing the  exhibit  at  Paris  in  1878,  except  perhaps  the  unusual 
size  of  the  pieces  shown  in  the  Chinese  section.  For  exam- 
ple, there  were  braziers  standing  3  feet  high  and  a  pair  of 
Pekin  cloisonne  vases  with  a  red  ground  and  fret  pattern, 
and  large  flowers,  peonies,  and  branches  of  full  size.  These 
stood  6£  feet  high,  and  were  exhibited  by  T6-Tschen. 

In  the  Japanese  section  there  were  some  jet-black  enamels 
with  a  very  high  polish,  and  some  blue  and  yellow  enamels 
of  unusually  bright  color.  In  some  of  the  enamels  the  vases 
were  enriched  by  the  attachment  of  highly- wrought  metallic 
medallions  or  panels  on  the  sides. 

Specimens  of  cloisonnS  on  porcelain  were  numerous. 

Enameling  on  iron. 

A  very  considerable  manufacture  is  now  established  in 
Paris  of  enameled  cast  and  sheet  iron  for  out  door  furniture, 
garden  seats,  flower  boxes,  vases,  and  fountains.  The  colors 
are  chiefly  white  and  blue,  and  are  burned  on  at  a  high  tem- 
perature. There  were  numerous  specimens  throughout  the 
grounds  and  gardens  of  the  Champ  de  Mars. 

The  most  important  of  these  objects  were  the  very  large 
flower  vases,  or  tubs,  which  held  the  palms  upon  the  pedi- 
ments of  the  entrance  steps.  These  vases,  of  circular  form, 
flaring  towards  the  top,  and  standing  from  3  to  4  feet  high, 
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appeared  to  be  in  one  piece,  but  were,  in  reality,  made  up  of  ^»««^»- 
segment  plates  bolted  together  on  the  inside.    Each  vase  was  ir^amellng  m 
formed  of  six  segments,  cast  with  projecting  ears  inside,  by 
which  they  were  connected  together  by  means  of  stove  bolts. 
One  pattern  for  one  segment  sufficed  for  all.    It  forms  a  sim- 
ple casting,  the  pattern  is  easily  made,  and  it  would  seem 
that  in  this  manufacture  there  would  be  considerable  profit 
in  the  United  States,  especially  in  supplying  our  parks  and 
public  conservatories  with  large  vases  for  flowering  or  deco- 
rative plants.    The  enamels  described  are  made  by  E.  Paris   e.  Paria  &  Co. 
&  Co.,  and  are  pateuted  in  several  countries.    They  also 
make  numbers  and  name-plates  for  streets  of  cities. 

"Ghranite"  enamel  on  sheet  iron. — Saint  Louis  Stamping  Com-      Saint  Louis 

47     u  Stamping    Com- 

pany.  pony. 

One  of  the  greatest  novelties  at  the  Exhibition  was  found 
in  the  remarkably  strong  and  enduring  enamel  which  has  of 
late  been  invented  and  brought  to  perfection  in  the  United 
States  by  the  Saint  Louis  Stamping  Company,  F.  G.  Xeid-ha^8G:Neldri,ie- 
ringhans  president.   It  is  known  as  the  u  granite  iron  ware,"       Granite  iron 
and  is  especially  adapted  to  all  hollow  ware  of  sheet-iron, 
such  as  cooking  utensils,  coffee  and  tea  pots,  cups,  basins, 
pans,  etc.    Its  gray  mottled  color  is  familiar  to  our  house- 
wives, and  it  is  becoming  better  known  and  more  popular 
every  year.    This  enamel  consists  of  an  insoluble,  tough  tho^j£j|*6r  of 
glaze,  partaking  of  the  qualities  of  porcelain  and  of  glass. 
It  is  not  poisonous.    It  adheres  closely  to  the  iron,  and  is  not  and  of  the  ware, 
easily  broken  or  flaked  off.   It  withstands  the  action  of  acids, 
and  resists  fire  extremely  well.     It  is  easy  to  clean.    It 
does  not  discolor  the  viands  cooked  in  it,  and  is,  in  every 
respect,  preferable  to  tin-lined  or  other  metallic  vessels. 

With  these  qualities,  and  having  at  the  Exhibition  a  va-  Exhibit. 
riety  of  the  most  tasteful  forms  of  coffee  and  tea  sets,  beau- 
tifully mounted  in  nickel  silver  or  nickel  plate,  it  is  not  sur- 
prising that  the  jury  were  unanimous  in  awarding  the  gold 
medal  and  in  recognizing  in  this  enamel  a  most  important 
advance  in  the  manufacture  of  domestic  utensils. 

The  works  occupy  nearly  two  blocks  of  buildings  in  Saint    worka. 
Louis.    In  1878  from  400  to  500  men  were  employed,  and  the 
value  of  the  production  had  then,  three  years  after  the  in- 
troduction of  the  enamel,  reached  $750,000. 

Enameled  Signs.  Enamolod  aigna. 

Travelers  by  the  underground  railway  in  London  must 
have  observed  the  neatly  executed  names  of  stations  in  white 
on  a  blue  background.    These  are,  for  the  most  part,  enam- 
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Enamdt.        e\o&  on  sheet-iron  plates,  and  are  made  by  Willing  &  Co., 

of  St.  Martin's  Lane,  London.    The  name-plates  of  the 

streets  in  London  are,  to  a  great  extent,  supplied  by  the 

same  firm. 

Enameled  signs.     These  enamels  are  remarkable  for  their  size  and  legibility, 

and  for  their  strength  and  cleanliness.  They  are  vastly 
preferable,  especially  in  a  smoky  atmosphere,  to  any  other 
known  form  of  sign  or  guide-plate. 

For  signs — such,  f  jr  example,  as  Eegent  street— on  plates 
7  inches  wide  and  type  or  letters  3£  inches  high,  in  white  on 

Mc*  a  blue  ground,  with  border  line,  the  price  is  nine  pence  per 

letter.  For  blue  on  white,  6-inch  plate  and  4-iuch  letters,  the 
price  is  nine  and  a  half  pence  per  letter.  Many  of  these  en- 
ameled signs  for  railway  stations  are  several  feet  in  length, 
with  a  continuous,  unbroken  surface  of  dense,  smooth  enamel. 

TOet.  Floor,  wall,  and  ornamental  tiles. 

The  display  of  tiles,  particularly  from  Great  Britain,  was 

Britis^manuftw- ver^  ^S6*  an(l  *n  many  respects  showed  an  advauce  iu  the 
turea.  manufacture  since  the  Exhibitions  of  1876  at  Philadelphia 

and  of  1873  at  Vienna.    The  manufacture  of  all  varieties  of 
encaustic  and  of  enameled  or  .glazed  wall  tile  has  nowhere 
been  carried  to  greater  perfection  than  in  England.     The 
Mechanical  una  highest  skill  of  the  compounder  of  clays  and  the  best  ef- 
forts of  decorative  artists  are  called  into  requisition  in  this 
industry,  and  the  resources  of  the  chemist's  art  applied  to 
glazes  and  enamels  are  taxed  to  their  utmost  in  the  pro- 
Graphio    and  duction  of  the  in os t  brilliant  colors.    Graphic  and  chromatic 
attauJf1  °  ec°r  decorations  in  ceramics  find  in  this  field  their  legitimate 

basis  of  application  and  their  greatest  possible  expansion 
in  the  future.  The  great  object  of  the  tile  is  decoration ; 
and  the  flat  surface  in  the  wall  or  on  the  floor  is  more  ap- 
propriately the  basis  of  ornament  than  a  plate  or  dish  on 
which,  when  in  use,  the  decoration  is  obscured.  The  an- 
Antiquity  of  tiquity  of  the  art  of  decorating  with  tiles  is  well  known,  and 
the  perfection  which  it  attained  in  several  countries  is  shown 
by  the  specimens  which  have  been  handed  down  to  us  un- 
india,  Persia,  changed — not  even  dimmed  bv  age.    The  tiles  of  India, 

Arabia,      Spain.  °  *       o  ~i 

Roman  mosaics.  Persia,  Arabia,  and  Spain,  the  mosaics  of  the  Romans,  and 
the  walls  of  the  Alhambra,  are  familiar  examples.    Glazed 
Egypt.  Assyria,  decorated  tiles  were  used  in  Egypt,  and  among  the  Assyr- 
ians and  Babylonians.    They  were  introduced  iu  Spain  by 
china.  the  Saracens  and  Moors.    In  China  they  were  employed  in 

remote  periods  for  both  exterior  and  interior  decoration. 
The  Exj>osition  contained  specimens  of  antique  tiles  from 
India  and  other  countries. 
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Manufacture  of  tiles  in  Great  Britain.  Ti^8- 

The  manufacture  in  Great  Britain  dates  from  mediaeval  f     Mann&oturu 

in  Great  Britaiu. 

times,  and  is  supposed  to  have  originated  in  the  Roman 

Roman  t€98trce. 

mosaics — the  transition  from  tesserce  to  the  tiles,  with  im- 
pressed designs,  being  gradual,  the  difference  in  the  first 
place  being  in  the  size  of  the  pieces  only.  Evidences  of  the 
gradual  modification  of  the  size  have  been  found,  and  in 
Spain  small  tiles,  intermediate  between  British  tiles  and 
tesserae,  are  now  in  use.    Excavations  at  Chichester  have     Roman  pave- 

'  ments  and  tiles 

brought  to  light  mosaic  pavements  and  Eoman  tiles.  at  ewehoeter. 

It  is  highly  probable  that  the  convenience  and  greater 
rapidity  of  laying  larger  tiles  led  to  their  adoption,  and  the 
requirements  of  the  details  of  design  led  to  the  quicker  and 
cheaper  method  of  stamping  the  figures  upon  the  clay.  For 
a  long  period  after  the  use  of  the  red  or  Samiau  ware  intro-    Red  ware  in- 
daced  by  the  Bomans  ceased,  tiles  appear  to  have  been  Romans, 
the  only  branch  of  the  decorative  fictile  art  in  Britain. 
They  were  applied  chiefly  in  ecclesiastical  decoration,  about 
the  altars  and  choirs,  and  for  memorial  purposes.    The  ex- 
cellence of  this  mediaeval  tile  work  is  regarded  as  having    Medi©™i  tile 
stimulated  and  led  the  way  to  improvement  in  decoration 
of  household  pottery.    Some  of  the  earliest  specimens  of 
the  art  preserved  in  the  British  Museum  are  from  ruined 
churches  in  Norfolk.    The  neighborhood  of  Great  Malvern  ^^atGreftt 
appears  to  have  been  one  of  the  chief  centers  of  production 
in  the  thirteenth  and  fourteenth  centuries,  and  few  churches 
in  Great  Britain  can  show  a  greater  variety  of  ancient 
tiling  than  the  Priory  Church  of  Great  Malvern,  the  inte- 
rior of  which  abounded  with  encaustic  tiles  in  the  floors  and 
forming  panels  in  the  walls. 

The  manufacture  in  Britain  has  been  assigned  to  two       Two  British 
periods.    The  most  ancient  tiles  are  believed  to  have  been    e      °  "' 
fabricated  between  the  years  1290  and  1380,  and  those  of 
the  second  period  during  the  prevalence  of  the  perpendicu- 
lar style  in  building.    Numerous  kilns  have  been  unearthed 
at  Malvern  Hills,  and  it  is  believed  that  Tewkesbury  Abbey 
and  Worcester  and  Gloucester  Cathedrals  were  supplied  d^gf Ush  catb,> 
with  tiles  from  these  kilns.    The  manufacture  is  supposed 
to  have  been  continued  in  Worcestershire  down  to  about 
the  year  1640,  and  to  have  been  repressed,  if  not  stopped, 
at  that  time  .through  the  influence  of  Puritanism.    In  that 
year  visitors  were  appointed  to  visit  the  ecclesiastical  struc- 
tures of  the  kingdom  and  destroy  all  ornaments  of  a  "  super-    iconociasm. 
stitious  nature."*    The  designs  upon  the  tiles  at  that  time 


•  k 
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TUm-  were  largely  formed  of  sacred  symbols  and  inscriptions,  of 

memorial  letters  and  monograms,  and  of  heraldic  devices, 

Medieval  tiiea  chiefly  in  connection  with  tombs.    These  mediaeval  tiles 

of  English  catbe- 

drais.  have  been  classed,  according  to  their  decorations,  as  follows : 

character  of     l.  « Sacred  symbols ;    inscriptions,   consisting  either  of 

the  decorations,  -    <■       «      .  •-.« 

verses  of  the  Scripture  or  pipus  phrases/7 

2.  "  Armorial  bearings  of  the  sovereign  or  individuals  con- 
nected with  the  monastery  by  benefactions  or  otherwise; 
personal  devices  or  mottoes." 

3.  "Ornaments  conformable  to  the  style  of  architecture  or 
character  of  decoration  prevalent  at4  the  period,  but  devoid 
of  any  special  import." 

Some  of  the  emblematic  figures  consist  of  lions,  dragons, 
and  adders,  and  have  been  supposed  to  have  reference  to 
the  text,  "Thou  shalt  go  upon  the  lion  and  the  adder:  the 
young  lion  and  the  dragon  shalt  thou  tread  under  thy  feet." 

«■«.  The  tiles  of  the  earlier  manufacture  generally  measure  5" 

square,  and  those  of  the  latter  period  6".  Some  have  been 
found  9"  square  and  2£"  thick. 

Material  The  material  is  ordinary  coarse  red  clay,  such  as  is  used 

for  making  brick,  and  the  design  appears  to  be  formed  by  a 

lighter  colored  clay  filling  incisions  or  impressions  in  the 

Modo  of  making,  surface,  and  subsequently  glazed.    The  design  is  supposed 

to  have  been  impressed  by  a  stamp  while  the  clay  was  still 
moist,  and  the  depression  so  formed  was  filled  by  the  lighter 
clay  in  the  condition  of  thin  paste,  for  the  cavities  are  fre- 
quently seen  to  be  but  partially  filled. 

Proaaer'a  Pr 08867*8  method. 

method. 

Tiles  are  no  longer  made  in  Great  Britain  in  this  man- 
ner.    Prosser's  method,  patented  some  thirty   or  forty 

Minton.  years  ago,  and  perfected  by  Mr.  Minton,  marks  a  new  era 
in  tile  manufacture,  and  has  contributed  greatly  to  the 
advance  of  this  branch  of  artistic  decoration.  It  consists 
chiefly  in  the  use  of  powdered  clay,  instead  of  the  wet, 
plastic  mass.  The  paste  being  duly  compounded  of  the 
proper  clays  and  silex,  and  strained  through  cloth,  is  dried 
and  then  ground  to  powder.    This  powder,  when  slightly 

Preaeed  tiles,  damp,  is  pressed  in  steel  molds  by  a  powerful  screw.  The 
size  and  form  of  the  molds  determine  the  size  and  shape  of 
the  tile.  Tiles  so  formed  are  more  perfect  in  shape,  are 
denser,  stronger,  and  more  uniform  in  wear,  than  those  made 
from  clay  in  its  plastic  state.  There  is  less  shrinkage  in  fir- 
ing, and  little  or  no  distortion.  Most  of  the  cheap  tiles  upon 
the  Continent  are  made  by  the  old  methods,  and  are  by  no 
means  so  exact  in  their  forms  and  sharp  in  their  edges  an<* 
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angles  as  those  made  from  the  damp  powder  under  pressure,    tiu*. 
in  accurately  formed  molds. 

The  exactness  and  uniformity  of  size  obtained  by  the  new  nJ^n  iSthodT 
method  greatly  stimulated  the  industry,  and  it  has  been 
steadily  increasing  in  importance  to  the  present  time.  Many 
firms  are  now  engaged  in  the  manufacture  in  Great  Britain, 
particularly  at  Stoke-upon-Trent,  and  Burslem  in  Stafford- 
shire.  The  establishment  of  Messrs.  Minton,  Hollins,  &  Co., ..  Minton,    Hoi- 

'  lms,  &  Co. 

now  carried  on  by  Mr.  Hollins,  is  one  of  the  oldest,  and  is 
occupied  exclusively  in  the  production  of  all  varieties  of  tiles. 
The  rapidly  increasing  demand  for  tiles  of  all  descriptions 
of  late  years  is  remarkable,  not  only  in  England  but  through- 
out Europe.  They  are  used  in  almost  all  modern  buildings  of^2^ern  U8e* 
of  any  pretension.  They  make  the  most  serviceable  and 
ornamental  floors  for  public  buildings.    In  the  South  Ken-   South  Kenwng- 

.  n  _ton  Museum. 

sington  Museum  alone  there  are  some  40,000  square  feet  of 
pavement  laid.  They  are  used  in  railway  stations,  on  ship- 
hoard,  and  for  decorating  walls  and  pavements  of  churches. 
For  this  latter  purpose  great  numbers  are  required  in  the 
work  of  restoration  of  old  cathedrals.    At  Worcester,  the  „  ^  Worcester 

Cathedral 

cathedral  which  has  lately  been  restored,  chiefly  through 
the  munificence  of  Earl  Dudley,  who  gave  $350,000  for  the 
purpose,  has  a  tiled  chancel  of  most  elaborate  design,  a  part 
of  which  is  over  four  hundred  years  old.  The  dilapidated 
portions  have  been  renewed  with  tiles  made  in  exact  imita- 
tion of  the  ancient  tiles,  and  at  a  cost  of  not  less  than 
$10,000.  under  the  direction  of  Sir  Gilbert  Scott,  the  archi     sir      GUbert 

.     /        7  7  Scott 

tect. 

Varieties  of  tiles.  varieties     ©i 

J  tiles. 

The  varieties  of  tiles  as  now  made  may  be  classed,  accord- 
ing to  their  manufacture,  irrespective  of  form  or  use,  as 
follows: 

1.  Plain  tiles,  unglazed,  glazed,  or  enameled  in  colors. 

2.  Encaustic  tiles,  unglazed  or  glazed. 

3.  Majolica  tiles. 

4.  Enameled,  decorated,  or  painted  tiles. 

The  plain  tiles  are  usually  made  from  natural  clay  mix-   Plain  tiles, 
tores,  selected  with  reference  to  their  colors  when  burned; 
or  coloring  substances  may  be  added.    The  color  pervades 
the  whole  tile  like  a  brick,  not  being,  as  in  the  case  of  an 
enamel,  merely  superficial.    The  addition  of  a  transparent   chamoter. 
glaze  makes  the  color  more  brilliant,  and  gives  a  smoother 
surface.    The  general  colors  of  both  the  plain  tiles  are  black 
and  white,  red,  chocolate,  salmon,  drab,  and  buff.     But   colon, 
almost  any  desired  color  can  be  given  to  plain  tiles  by 
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Taes-  enameling  them  upon  the  surface  with  opaque  enamels. 

For  this  process  the  plain  white,  buff,  or  red  tiles  are  taken. 
Bright  reds,  crimson,  purples,  blues,  greens,  and  browns 

Enameled  tiles,  may  thus  be  obtained.  These  enameled  tiles,  like  the 
glazed,  have  a  smooth  glassy  surface,  and  are  more  appro- 
priately used  upon  walls  than  in  pavements,  where  the 
attrition  would  soon  destroy  the  gloss  of  the  enamel  and 
produce  scratches.  The  smooth  surface  is  also  rather  slip- 
pery and  dangerous  to  walk  upon.  For  these  reasons  the 
plain  unglazed  tiles  are  to  be  preferred  for  pavements. 
Beside  the  use  of  the  glazed  and  enameled  tiles  in  mural 

domec°ttaaVeand^ecora^011  ^or  dados,  pa^s,  etc.,  they  are  especially  appli- 
cable, and  arc  largely  used  abroad,  for  lining  the  walls  of 
dairies  (the  dairy  farmers  finding  them  superior  for  cleanli- 
Da^icA  ^t^ness  and   keeping  the  milk  pure),  for  larders,  kitchens, 

stables,  etc  around  sinks  and  cooking  ranges,  in  bath  rooms,  water- 
closets,  and  in  stables.  For  such  places  the  6-inch  plain 
white  glazed  tile  is  in  general  use.    Another  very  iinpor- 

^  tant  application  of  wall  tile  is  in  hospitals,  for  completely 

lining  the  walls  of  wards  for  fever  patients.    The  new  St. 

hm  itai1*  lmT  ^k°ma8  Hospitals  (erected  in  Loudon  opposite  the  Houses  of 

don.  Parliament)  have  the  fever  wards  lined  with  6-inch  white 

glazed  tiles,  which,  it  is  believed,  will  prevent  the  absorp- 
tion of  the  genus  of  disease,  which  it  is  well  known  pene- 
trate porous  plaster  walls,  and  are  even  absorbed  by  bricks, 
so  that  after  a  time  whole  wards  of  hospitals  and  entire 
buildings  become  unfit  for  occupation.  The  same  is  true  of 
rooms  in  dwellings,  hotels,  and  dormitories  in  colleges.  An 
impervious  tile  wall,  which  can  be  thoroughly  cleaned  by 

imp^emenL11^  ^P^g  wfth  a  sponge,  is  a  great  sanitary  improvement,  and 

deserves  the  attention  of  physicians  and  architects.  A 
thoroughly  vitrified  body,  like  porcelain,  would  be  better  for 
the  purpose  than  a  porous  earthenware  base  with  a  glazed 
surface,  though  the  latter  would,  no  doubt,  be  far  better 
than  even  the  hardest  painted  plaster  wall. 
White  glazed  Another  important  use  of  the  plain  white  gliized  or 
enameled  tiles  is  as  reflectors  in  lining  dark  passages,  stair- 
cases, and  entrances,  especially  in  basements,  or  wherever 
there  is  liability  to  dampness  or  a  smoky  atmosphere.    They 

i^d^n^under0  are  *ar#ely  use<*  about  ^e  stations  of  the  Underground  Rail- 
KTonnd  Railway,  way  in  London,  particularly  around  the  window  openings, 

or  wherever  light  is  admitted  through  thick  walls.  Most  of 
emJTwS168^^6  lavatories  and  retiring-rooms  of  the  railway  stations  in 
yrajB.  England  and  on  the  Continent  are  lined  with  white  glazed 

tiles. 
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Encaustic  tiles  may  also  be  either  with  or  without  a  glaze.  TUe9- 
In  this  class  the  design  upon  the  tile  is  not  merely  stamped 
or  painted  on  the  surface,  but  is  impressed  to  considerable 
depth.  The  tiles  are  inlaid.  The  process  in  Britain  is  as 
old  as  the  mediaeval  tiles  of  Malvern,  already  noted.  In  the 
ancient  tiles  the  design  was  impressed  iu  the  moist  clay.     Ancient  and 

r.,  ..  •  _•_    •  n*  j    i_    j_      j.    .Li.     J.-  j*  modern  methods. 

In  the  modern  it  is  equally  impressed,  but  at  the  time  of 
forming  the  tile  out  of  the  dust,  leaving  a  sharply  formed 
design,  which  is  subsequently  filled  by  a  powder  of  another 
color.  The  whole  being  pressed  together  forms  a  homo- 
geneous mass.  The  impressed  design  is  also  filled,  in  some 
cases,  by  a  liquid  slip,  as  in  the  ancient  tiles,  and  when  dry 
the  excess  is  scraped  off  before  firing. 

The  design  being  impressed  to  a  depth  of  one-eighth  or 
one-quarter  of  an  inch,  and  filled  solidly  with  body  of  a 
different  color  from  the  groundwork  of  the  tile,  is  not  oblit- 
erated by  wear  until  the  whole  substance  of  the  tile  has 
been  cut  away  to  the  full  depth  of  the  design.  The  bril- 
liancy of  the  design  and  of  the  colors  of  the  tile  may,  as 
with  plain  tiles,  be  heightened  by  a  simple  glaze ;  but  the  trngiazed  tile* 
surface  is  made  slippery,  and  is  not  so  well  adapted  to  pave-  forPftven,ente- 
ments  as  the  simple  uuglazed  surface.  Some  of  the  colored 
bodies,  such  as  blue,  green,  and  white,  are  sufficiently  vitri- 
fied in  burning  to  give  a  vitreous  semi-glazed  appearance. 
But  glazed  inlaid  tiles  are  suitable  for  hearths  where  not    Glazed  inlaid 

,   .  ,  t  ,,  iii^»      tiles   for    mural 

exposed  to  much  wear,  and  are  now  largely  used  abroad  for  decoration, 
this  purpose.    Their  thickness  and  strength  render  them 
secure  from  breakage. 

Encaustic  or  inlaid  tiles  are  usually  one  inch  thick,  twice 
the  thickness  required  for  plain  wall  tiles.  They  are  espe- 
cially suitable  for  pavements  in  halls,  corridors,  and  vesti- 
bules, or  wherever  they  would  be  exposed  to  attrition,  and 
wear  by  the  fire-irons,  etc. 

Eneatistic  and  enameled  tiles  in  decoration. 

Another  important  application  of  the  encaustic  and  also    Uses  in  decor, 
of  the  enameled  tiles  is  found  in  decorating  the  walls  of 
buildings,  especially  those  of  brick,  either  grouped  in  large 
panels  or  set  singly  about  the  window-frames  and  cornices. 

The  glazed  encaustic  tiles  are  generally  used  in  mural 
decoration  and  in  fire-places,  for  lining  the  jambs  and  back,    walls  and  fire. 
where  movable  or  basket  grates  are  used.    They  have  the  plaoes" 
merit  not  only  of  beauty,  but  of  cleanliness,  as  all  smoke, 
soot,  or  dust  can  be  easily  wiped  off  the  glazed  faces. 

Majolica  tiles  are  ornamented  with  the  design  in  relief,    m^01*6*- 
produced  generally  by  the  insertion  of  an  open-work  metal- 
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to**-  lie  plate  when  molded,  giving  them  an  embossed  surface, 

which  is  variously  colored  by  enamels,  and  is  highly  glazed. 

Majolica  tiles,  fj^jg  ^{0(j  0f  ^je  js  extremely  rich  and  brilliant  in  appear- 
ance, and  is  sailed  to  mural  decoration,  such  as  the  walls 

a868  a1  T2Se anc*  ^a(^os  °^  dining  and  smoking  rooms,  libraries,  offices, 
decoration.        stairways,  entrance  halls,  for  inlaying  cabinet  work,  and  for 

mantels  and  fire-places.  For  this  latter  purpose  there  were 
some  fine  examples  in  the  exhibition  of  dog-grates  and  fire- 
place fixtures.  They  are  particularly  applicable  to  church- 
wall  decoration,  grate  cheeks  and  for  flower  boxes.  So  also 
the  enameled  ornamental  tile  may  be  used  for  the  same  pur- 
poses, but  more  especially  for  the  walls  of  dairies,  bathing 
Distinctions  of— an(j  retiring  room  a,  and  for  baths.    The  ornamentation  is 

Majolica,  either  added  by  hand  or  is  transferred  from  lithographic 
prints,  but  is  all  upon  the  plain  surface,  not  extending  into 

Encaustic,    .  the  substance  of  the  tile,  as  in  the  encaustic  varieties,  or 

Embossed,  raised  above  the  general  level,  as  in  the  embossed  varie- 
ties. The  elaborately  painted  tiles  and  slabs  belong  to  this 
class,  as  also  those  which  are  enameled  in  various  opaque 
colored  enamels. 

Wimiowflower-     The  use  of  tiles  for  flower-boxes  for  windows  has  liecome 

boxes. 

general,  and  has  raised  a  demand  for  such  as  are  peculiarly 
adapted  to  the  purpose.  They  are  usually  eight  inches 
square,  half  an  inch  thick,  and  are  inserted  side  by  side  in 
a  simple  wooden  or  zinc  frame  work,  grooved  so  as  to  receive 
and  hold  the  edges  of  the  tiles.  The  majolica  and  painted 
tiles  are  generally  preferred. 

and  stans? pll4tCI,     ^n  imPortant  application  of  tiles  is  for  inscriptions  of 

all  kinds,  street  names,  signs,  numbers,  especially  where 
dust  accumulates,  and  frequent  brushing  or  dusting  is  nec- 
essary. They  are  largely  used  in  the  underground  railway 
in  London  for  the  names  of  the  stations.  Messrs.  Minton, 
Hollins,  &  Co.  manufacture  every  kind  and  all  sizes  of  these 
tiles  for  forming  inscriptions,  dates,  and  texts,  and  direct 
attention  especially  to  their  letter  tiles,  manufactured  ex- 
pressly for  street  names,  and  assert  that  such  tiles  have 
been  fixed  in  several  towns  for  more  than  twenty  years 
Modes  of  at-  without  being  impaired  in  distinctness.  They  are  affixed 
either  by  bedding  in  Portland  cement  against  the  wall,  with 
the  edges  covered  so  as  to  exclude  water,  or  by  metal 
frames  secured  to  the  wall  by  screws,  or  by  cutting  out  a 
recess  as  broad  as  the  tiles  and  as  long  as  the  name  requires. 
The  tiles  are  then  secured  in  this  recess  by  cement,  and  the 
joints  are  pointed. 
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Memorial  and  mortuary  tablets.  Tan- 

For  memorial  and  mortuary  purposes  encaustic  tiles,  leJ£emOTtJ  tob" 
bearing  inscriptions,  monograms,  or  heraldic  devices,  seem 
to  be  peculiarly  appropriate.  They  have  the  advantage  of  A£££fc*£ 
being  comparatively  indestructible  by  the  weather,  and  of  stone, 
holding  their  colors  unchanged  by  time,  so  that  inscriptions 
oq  them  remain  legible  long  after  those  cut  in  stone  have 
disappeared.  The  material  is  far  more  enduring  than  por- 
phyry and  granite  or  marble,  especially  where  exposed  to 
the  weather;  and,  even  if  lost  sight  of  and  buried  for  ages 
in  the  earth,  tiles,  if  properly  made,  will  retain  their  inscrip- 
tions in  perfection,  and  may  become  of  great  value  in  anti- 
quarian researches.  Being  formed  in  molds,  duplicate 
copies  can  be  made  at  little  increased  cost,  and  they  could 
be  freely  used,  not  only  in  tombstones,  but  as  memorial 
tablets  in  the  walls  of  churches.  Inscriptions  may  be  made 
in  small  but  distinct  letters,  so  that  a  tile  of  ordinary  size 
may  contain  all  that  is  usually  placed  upon  a  tombstone. 
The  compactness  of  such  inscriptions  renders  it  possible,  if 
desired,  to  group  a  number  in  a  small  space,  and  they  could 
be  inserted  side  by  side  in  the  walls  of  vaults,  or  upon 
tombstones  specially  adapted  to  the  purpose. 

The  memorial  tablets  now  made  are  generally  12"  square, 
and  are  designed  chiefly  for  insertion  in  the  walls  of  churches 
or  chapels.  They  bear  heraldic  devices  or  simple  inscrip- 
tions, and  are  variously  ornamented  and  colored. 

Early  examples  of  the  use  of  tiles  for  mortuary  purposes   Early  examples 

,    .    ,  ,.  ._.     ,    A„  *   .I  •  .  of  mortuary  lab- 

are  numerous  and  interesting.    Bed  tiles  of  this  nature,  lets. 

inlaid  with  black  clay,  have  been  found  in  Devonshire, 
Somersetshire,  and  Surrey,  England.*     It  is  known  that 
inlaid  tiles  were  used  to  mark  the  site  of  graves  in  Worces- 
tershire far  into  the  seventeenth  century.     In  Malvern  Malvern  Priory 
Priory  Church,  which  contains  some  of  the  finest  examples  Churob* 
of  heraldic  tablets,  Richard  Corbet,  a  knight  templar,  who    sir     Richard 
died  in  the  thirteenth  century,  has  a  plain  table  monument, 
the  sides  and  ends  of  which  are  covered  with  tiles,  5£" 
square  and  1£"  thick,  decorated  with  the  arms  of  the  Corbet 
family,  t 

In  the  same  ancient  church  there  were  examples  of  mon-    Monogram*, 
ograms,  the  letters  impressed  in  the  clay  and  then  filled  in 
with  white  earth,  and  of  pious  inscriptions  in  black-letter 
in  connection  with  them.    Inscriptions  formed  with  small 


•  n 


Life  of  Josiah  Wedgwood,"  Meteyard,  i,  p.  55. 
t  "Antiquarian  and  Architectural  Year  Book,"  1844,  p.  147. 
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Me*.  tiles,  each  bearing  a  separate  letter,  have  been  found  there, 

and  the  grave  of  Vicar  Edmund  Rea,  1640,  was  marked  by 
a  border  of  such  tiles,  chronicling  his  death. 
Staffordshire  Ju  the  pottery  districts  of  Staffordshire  earthenware 
uwrtuary  dabs,  g^g  or  gravestones  were  not  uncommon.  Several  ex- 
amples, with  drawings,  of  specimens  in  the  Mayer  collection 
are  cited  in  MeteyanTs  "  Life  of  Wedgwood."  One  is  a 
tablet  V  high,  9"  broad,  aud  2"  thick  j  another,  2'  3"  high, 
1'  7"  broad,  and  three-fourths  of  an  inch  thick.  One 
is  formed  of  seggar  clay,  and  the  other  of  dark  red  clay, 
and  both  are  inscribed,  one  with  raised  white  letters,  and 
the  other  with  the  letters  sunk,  and  covered  with  a  glaze. 
All  of  the  inscriptions  are  remarkably  clear. 

Building  tablets.  Building  tablets. 

Another  example  of  the  use  of  tiles  is  found  in  the  build- 
ing tablets  set  into  the  front  walls  of  houses  to  show  the 
date  of  construction  and  the  name  of  the  builder  or  owner. 
The  custom  was  an  old  one,  and  was  very  generally  fol- 
lowed in  the  pottery  region.  Some  of  these  were  made  of 
light  brown  clay,  with  the  ornaments  in  relief  in  yellow  clay. 
Others  are  glazed  white,  with  the  date  and  armorial  bearings 
painted  in  blue. 

Mural  tile  de-     The  Exposition  abounded,  more  than  any  of  the  preceding, 
Exposition.        in  examples  of  the  use  of  tiles  for  mural  decoration.    In  the 

French  section  broad  surfaces  of  walls  were  covered  with 

aTbniidinnnicl" Pain^e(^  tile**.  The  grand  entrance  to  the  building,  erected 
by  the  city  of  Paris,  was  adorned  by  huge  enameled  tiles  and 
panels  of  terra  cotta.    Visitors  to  the  Centennial  Exhibition 

Haviiand  fai-  in  187G.  will  remember  the  large  panel  exhibited  by  the  Havi- 
washinskm.  a  lands,  executed  in  tiles  of  the  Limoges  faience,  emblematic 
of  the  control  of  the  elements  by  man.  This  piece  was  pre- 
sented by  the  firm,  at  the  close  of  the  Exhibition,  to  the 
ceramic  department  of  the  National  Museum,  and  is  now  on 
one  of  the  walls  of  the  Smithsonian.  The  Paris  Exposition 
gave  evidence  of  an  increasing  interest  in  this  form  of  wall 
decoration. 

Tiles  are  now  extensively  used  for  decorating  furniture  and 
stoves,  for  flower  boxes,  and  for  the  jambs  of  grates  and 

sizes  of  British  mantels.    With  British  manufacturers  GxG"  square  is  the 

tiles    lor    boxes    .  ,  -n  *  xi  i 

ana  jambs.         size  m  most  common  use.    Four  of  these  make  one  square 
foot  of  surface.    But  5x5  and  3x3   inches  are  also  made, 


CERAMICS:   COMMISSIONER  BLAKE. 


209 


and  borders  to  correspond.    The  following  table  shows  the 
range  of  sizes  for  plain,  tmglazed  tiles : 

Squabvs. 


-6  x6   inches. 

i  Bands.— 6}x3fr  inches. 

5  x5 

u 

6*xl*      " 

4**4* 

u 

6  x4        " 

4**4* 

u 

6  x3        " 

4  x4 

a 

6  x2        " 

3ix3* 

it 

6  xli      " 

3  x3 

n 

1                 6  xli      " 

2|x2f 

n 

6  xl        •' 

2**2* 

u 

4ix2i      " 

2*x2* 

u 

4|xH      " 

2  x2 

t( 

Ifxlf 

tt 

4x1* 

a 

l±xl* 

n 

Tiles. 


Banm  of  sizes 


of  pi 

tilSS. 


noes 
lain 


British 


Sixes  of  decor- 
ated and  enanv 


0f  each  of  these  sizes  there  are  diagonal  halves  and  quar-  shapes  of  tiles. 
tors,  also  octagons,  hexagons,  pentagons,  lozenges,  and  other 
regular  geometrical  shapes.  The  very  small  tiles  or  "tes- 
serae" range  from  ifcKiV  to  lxl"  and  are  used  in  mosaic 
work.  There  are  larger  sizes  of  the  enameled,  ornamental, 
and  the  majolica  tiles.  The  largest  of  the  former  are  12x12" ;  33  tiios! 
9x9"  and  8x8"  are  also  made,  besides  8x4",  7x7",  6x6",  6x3", 
6x2",  and  6x1". 

The  tiles  in  France,  and  on  the  Continent  generally,  areBi£e9ContiMlltal 
made  in  fractions  of  the  meter,  and  are  larger  than  the  6" 
tile.  The  Dutch  tiles  measure  5±x5±"J  and  are  less  than 
half  an  inch  thick.    The  old  Saracenic  and  Persian  tiles  are 
generally  larger,  being  nearly  one  foot  square. 
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andIUTSe1  Conv  CAMPBELL  BBWK  AND  TILE  COMPANY. 

pany. 

The  Campbell  Brick  and  Tile  Company,  of  Stoke- upon 
Exhibit*.        Trent,  England,  exhibited  a  fine  assortment  of  encaustic 
and  geometrical  tiles  and  mosaics,  suitable  for  churches, 
public  buildings,  halls,  vestibules,  conservatories,  etc. ;  also 
majolica,  glazed,  and  other  tiles  for  hearths,  fire-places,  baths, 
walls,  etc.    There  was  also  a  series  of  enameled  and  earth- 
enware tiles  from  Minton's  china  works. 
Reproduction*     Among  the  novelties  we  note  superior  reproductions  of 
ofm      niitiiee.  the  ancient  mediaeval  tiles,  with  the  pitted  irregular  surface 

peculiar  to  them.    The  "newness"  of  the  reproductions  is 
completely  disguised,  and  they  may  now  be  used  in  restora- 
tions without  the  tell-tale  contrasts  before  observable  be- 
tween the  old  and  the  new. 
Morocco   •»-     The  morocco  or  leather  surface  tiles  have  been  carried  to 

face  tiles. 

great  perfection,  and  were  shown  in  a  variety  of  tints. 
Manteiadomed     A  novelty  was  presented  in  a  large  mantel  made  for  Mr. 
grafltoby  Solon!  Campbell,  the  proprietor  of  the  works,  and  adorned  with  a 

series  of  large  flat  plaques,  rectangular  and  tile-like,  on 
which  M.  Solon  has  executed  figures  emblematic  of  ceramic 
industry  in  various  countries.  These  designs  are  in  graflto, 
being  incised  in  a  thin  layer  or  covering  of  white  slip  over 
Nature  of  the  a  dark-red  colored,  coarse,  clay  body.  It  is  a  process  almost 
jrrajtioprooem.    the  reverge  of  the  pAte-8urpdte.    The  figure  is  outlined  by 

a  sharp  steel  point  and  then  for  the  background  and  shadows 
the  slip  covering  is  scraped  away.  The  design  is  thus  left 
upon  the  surface  in  flat  relief,  being  a  mere  film  not  much 
thicker  than  a  card.  The  whole  surface  is  then  enameled 
with  a  fusible  lead  glaze,  which  incorporates  itself  with  the 
body  and  slip  and  gives  a  mellow  softness  and  finish  to  the 
work. 
Description  of  The  nature  of  these  tiles  will  be  better  understood  by  the 
ep  *'  aid  of  the  accompanying  illustrations  from  photographs 
presented  to  me  by  Mr.  Campbell.  Each  tile  or  slab  is  18" 
long  by  9"  broad,  except  two  square  tiles  in  the  jambs,  each 
about  15"  square;  on  one  of  these  square  tiles,  a  group  of 
flying  cherubs,  in  mid-air,  is  turning  a  potter's  wheel, 
while  two  Cupid  potters  above,  suspended  by  ropes,  are 
modeling  a  vase.  Below  are  pots  and  vases  of  various  forms 
ready  for  the  kiln.  In  each  corner  a  bunch  of  potter's  tools 
is  suspended. 

The  companion  tile  on  the  other  side  of  the  mantel  repre- 
sents the  process  of  firing  or  baking  potter's  ware.  Cupids 
are  flying  to  and  from  the  kiln,  bearing  the  ware,  while  a 
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OREKCE. 

(Grautotile  by  Solon.) 
Figure  trifH  Grecian  rowa  of  characlerU/k  form: 

[Pugeaio,  vol.  ni.l 
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■  .»  pinfv^  «*•  li/intiv»r  oakintr  potter's  v-.ii. 
are  flying  to  and  from  the  kiln,  bearing  the  ware,  while  a 


GREKCE. 

(Grnfitotile  by  Solon.) 
Figxrt  wilk  Grecian  ta*t*  of  rharaclarU/ie  farm*. 

[Pigezio,  vol.III 


(GrafitotilebySoloD.) 
Fig un  fiolding  a  pair  of  tw«. 


(Graflto  tile  by  Solon.) 
r,  with  large  round  plaque  decorated  in  Fenian  atylr. 
[P»ge  210,  vol. 


CKF.HU  IIS   MAKING   J 

(Grafito  tile  by  Solon.) 


CHE  HUBS  MAKING  F 

(Grafito  tile  by  Solon.) 


[P»ge no,  vol.  in.] 


CHERUBS   FIRING    POTTERY, 

(GraQtotile  by  Solon.) 

[Plge  21 
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group  below  is  firing  the  furnace  by  coals,  faggots,  and    Taei- 

L'ile    Com. 
paay. 


r         *        "  "  -  -~  Campbell  Brick 

torches.  and  ti 


There  are  ten  of  the  oblong  tiles,  indicative  of  the  pottery 
or  characteristic  ceramic  products  of  England,  France,  Ger- 
many, Italy,  Morocco,  China,  Japan,  Greece,  Egypt,  and 
Persia.    These  emblematic  figures  are  shown  in  the  plates   Soi<»pi»qu<»- 
accompanying  this  report. 

The  carving  of  this  mantel  was  executed  by  J.  E.  Knox,    J- E* Kn0Xt 
and  all  of  the  tiles  by  M.  L.  Solon,  in  1878,  as  stated  on  a 
grafito  tile  at  one  end  of  the  mantel. 

MINTON,  HOLLINS,  A  CO.,  STOKEUPONTSEN1.  Minton,    Hoi- 

line,  &  Co. 

This  firm  made  a  large  and  beautiful  exhibition  of  the 
encaustic  and  enameled  tile  and  mosaics  of  their  manufact- 
ure. These  tiles  have  long  been  well  known  and  extensively 
used  in  the  United  States.  The  following  notice  is  from  a 
report  by  the  writer,  made  after  the  Vienna  Exposition  in 
1873: 

"  The  manufacture  of  encaustic  tiling  was  commenced  in    History  of  the 

works. 

1840  by  Mr.  Herbert  Minton,  and  is  now  carried  on  by  Mr. 
Hollins  in  a  new  establishment,  built  upon  the  old  site  at 
Stoke-upon-Trent.  The  business  has  increased  enormously. 
Aside  from  the  ordinary  demand  for  paving-tiles,  there  is  a 
constantly  increasing  consumption  of  plain  white  tiles  for 
stables,  sculleries,  closets,  walls,  etc.  The  plain  white  glazed 
tiles  are  sold  at  the  works  as  low  as  2£cZ.,  equal  to  about  5 
cents  each ;  and,  considering  how  superior  they  are  to  any 
other  material,  perhaps  not  even  excepting  marble,  for  facing 
walls  which  it  is  important  to  cleanse  often,  the  large  con- 
sumption is  not  surprising.  But  the  demand  has  also  in- 
creased enormously  for  the  encaustic  and  ornamental  tiles, 
owing  not  only  to  the  greater  number  exported  to  the  United 
States,  Australia,  and  other  countries,  but  to  the  more  gen- 
eral appreciation  and  increased  use  of  them  in  England. 

"The  great  expansion  of  the  industry  required  increased ^^  increase o/ 
facilities  for  the  manufacture,  and  led  Mr.  Hollins,  now  the 
chief  owner  and  the  manager,  to  erect  new  buildings  spe- 
cially arranged  for  the  rapid  and  economical  manipulation 
of  the  large  quantities  of  material.  By  the  courtesy  of  Mr. 
Hollins,  I  was  allowed  to  inspect  the  whole  establishment, 
and  to  see  every  detail  of  the  manufacture.  It  maybe  con- 
sidered a  model.  The  clays  are  landed  at  a  commodious 
wharf  on  one  side,  and  the  finished  goods  are  delivered  on 
the  other  side.  The  movement  of  the  materials  is  in  one 
direction,  forward  from  the  clay  heaps,  through  the  mixing 
and  molding  rooms,  to  the  furnaces,  and  from  the  furnaces 
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Tiiw.  to  the  packing  rooms,  without  carrying  back  and  forth. 

The  materials  are  selected  and  combined  with  great  care, 
iio«,  4.  ci.         so  as  to  insure  the  greatest  possible  strength  and  perfection 
in  the  product.     For  the  red  tiles  and  the  bnff  tiles  clays  are 
MiinTiui*.       obtained  in  the  vicinity,  and  are  remarkably  well  adapted 
to  the  purpose.    The  white  body  is  formed  of  a  mixture  of 
the  Cornish  clays  and  calcined  flint.    As  much  care  is  taken 
in  the  preparation  as  is  bestowed  upon  the  manufacture  of 
Enameled  uiea.  the  body  for  stone  china.    The  basis  of  the  colored  enameled 
tiles  is  equally  white  and  strong.    Skilled 
artists  of   reputation   are  constantly  en- 
gaged in  the  decoration  of  slabs  and  large 
tiles  for  special   purposes.    The  risk   of 
breakage  or  distortion  of  the  large  slabs  in 
the  successive  firings  to  which  they  must 
be  submitted  is  so  great  that  they  are  now 
usually  made  in  three  or  more  parts  or 
tiles,  and  are  fitted  together  after  the  last 
firing. 
EnuuattottiM.  "Great  labor  is  expended  upon  the  finer 

qualities  of  encaustic  tiles.  They  are  made 
chiefly  by  hand,  of  moist  clay,  and  are  fin- 
ished by  scraping.  Such  tiles  cost  from 
Is.  to  2s.  6d.  each,  and  are  too  costly  for 
general  use. 
KUn,  "Eleven  or  twelve   large  kilns  are  re- 

quired for  the  bunting.    An  engine  of  60 
horse- power  suffices  to  do  the  grinding  and 
mixing  of  the  materials.    An  average  of 
700  persons  is  employed." 
specimen     or  A  fine  specimen  of  the  mosaic  work  of 

wlXugtm?  Bt  this  establishment  may  be  seen  in  the  mu- 

seum at  Washington,  in   the   form  of  a 
panel  for  a  reredos,  presented  at  the  close 

,F,?;.e;-31iF  #*"-  of  the  Centennial  Exhibition  to  the  mu- 
el ;  Minion,  Houint, 
4-  Co.  seum  by  Mr.  Holhns. 

MawiCo.  MAW  it  CO..  BROSELT.  ENGLAND. 

The  firm  of  Maw  &  Co.,  of  Brosely,  is  also  a  large  manu- 
facturer of  encaustic  and  enameled  tiles  and  of  art  tiles  for 
mural  decoration.  Their  tiles  are  also  well  known  in  the 
United  States,  and  are  largely  used. 

Wall  tike.  Wall  HI  en. 

Buriuet  &  Co.       Barluet. — The  mural  tiles  of  Barluet  &  Co.  have  already 
been  noticed  in  the  description  of  the  exhibits  by  the  firm. 
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It  is  a  great  work,  covering  one  end  of  one  of  the  wings  of  met- 
the  fine  art  department.    It  is  a  fine  example  of  bold  exe-  Paris. ue 
cation  and  impasting  of  enamel  colors.    The  tiles  are  each 
7  j"  square. 

StOVe  tiles.  Tile  stoves. 

Delaisse,  Paris,  was  the  exhibitor  of  a  variety  of  tiles  and  d***1***  Pftr»- 
blocks  for  stoves  and  for  tables,  made  of  a  red  coarse  clay, 
a  brick-clay  body,  bnt  covered  with  well-colored  enamels  or 
slips,  and  producing  a  pleasing  effect.  He  also  showed  me- 
dallions in  the  style  of  Delia  Robbia,  and  had  a  very  even- 
flowing  good  quality  of  blue  and  *7hite  enameL 

In  the  Swedish  section  there  were  several  very  fine  ex- 
hibits of  tile  stoves.    The  Rorstrand  works  sent  some  with      ^  ESrstmnd 

works,  Sweden. 

unusually  large  open  fronts,  permitting  the  fires  to  be  seen. 
One,  in  mediaeval  style,  was  fitted  up  with  a  pyramidal  re- 
treating back ;  price,  2,100  francs.  Another  stove,  of  cyl- 
indrical form,  intended  to  stand  out  in  the  room,  separate 
from  the  wall,  was  enameled  light  blue  and  gilt.  One  of 
the  wall  stoves  was  of  black  enamel. 

The  dimensions  are  given  in  inches,  and  the  price  in  Aus- 
trian florins,  equivalent  to  about  50  cents  in  currency.  The 
price  of  packing  ranges  from  6  florins  upward,  according 
to  the  size  of  the  stove. 

Another  very  interesting  display  of  stoves  of  this  descrip- 
tion, and  particularly  of  the  tiles  in  great  variety,  was 
made  by  Bernhard  Erndt  (court  potter),  Vienna,  whose  man-  BernhardEradt. 
ufactory  is  in  the  IX  Bedsit,  Eossau,  Pramergasse,  No. 
25.  The  patterns  of  his  tiles  are  peculiarly  attractive, 
many  being  deeply  recessed  and  enameled  in  bright  colors — 
brown,  green,  blue,  white,  and  variegated.  The  stoves  and 
stove  tiles  made  in  Berlin  are  in  high  repute,  and  are  even  Berlin  stoves, 
imported  to  Vienna.  They  are  to  be  seen,  among  other 
places  in  that  city,  in  the  rooms  of  the  Engineers'  and  Arch- 
itects' Association. 

It  is  evident  that  the  manufacture  of  "porcelain  stoves,"  Porcelain  stoves 
the  tiles  for  them,  and  the  fitting,  constitute  important  dSstry^in^GS- 
branches  of  industry  in  the  German-speaking  countries. many' 
Such  stoves,  especially  as  now  made,  and  susceptible  of 
farther  improvements,  have  many  great  advantages  over 
other  heating  apparatus,  and  might   be  introduced  with 
success  in  some  sections  of  the  United  States.    The  follow- 
ing are  some  of  their  merits,  as  compared  with  the  ordi- 
nary cast  or  sheet  iron  stoves  for  heating  apartments: 

1.  Not  being  good  conductors  of  heat,  they  radiate  it   *£jjj^  ^ve10 
slowly  and  without  sudden  changes;  and  being  bulky,  they 
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ni<  mow.  retain  heat  for  a  long  time,  and  maintain  an  equable,  mod- 
erate temperature  in  the  apartment,  even  long  after  the  fire 
has  burned  out. 
AdTtmtagoi  2.  They  do  not  scorch  and  "burn  the  air,"  or  the  floating 
particles  of  dust  in  it,  as  is  the  case  with  highly-heated 
metallic  stoves. 

3.  They  combine  to  a  great  degree  the  advantages  of  an 
open  fire-place  and  of  a  stove,  giving  ventilation,  permitting 
the  fire  to  be  seen,  while  most  of  the  heat  is  utilized,  being 
stored  up  in  the  mass  of  the  tiles  and  slowly  radiated. 
Doubtless  such  stoves  would  fail  to  satisfy  those  who  re- 
quire a  red-hot  surface, 
superheated  air,  and 
little  ventilation;   but 
many  improvements 
might  be  made,  so  that 
all  the  beat  which 
wholesome    conditions 
require  could  be  ob- 
tained without  diffi- 
culty and  with   great 
economy. 

**■**•>   tii.  Tfle  accompanying 

,T<*  figures  are  from  the  de- 

signs exhibited  in  the 
Austrian  section  by 
j. dcCente,  Joseph  de  Ceute,  of 

Flo.  9.— Porcelain  ttmet.     Joseph  dc  Ctitte,    Vienna,  but  give  only 
rto,MO-  afaint  ideaof  the  vari- 

ety and  beauty  of  the  stoves  which  he  manufactures.  The 
lower  and  broader  forms  are  from  i  to  6  feet  across  the  front, 
and  much  resemble  the  modern  low  mantels  for  grates.  The 
fittings  in  front,  to  close  the  openings,  are  of  brass,  highly 
polished.  The  exhibitor  gives  the  following  schedule  of 
prices  for  the  ordinary  sizes  of  stoves,  gray  and  white,  deli- 
vered at  the  establishment  in  Vienna: 


Breadth  of 

iliClK*." 

Price  in 

•M. 

Hrf  frit. 

Breadth  of 

Prim  In  florin*. 

(W. 

White. 

took?" 

en,. 

White. 

a 

to 

72 

18 
20 
22 
24 

U 

» 
H 

38 
U 
to 

Si 

82 

20 
M 

M 

80 
M 
100 

M 

loo 

120 

In  the  Austrian  section  there  were  also  examples  of  tile 
stoves,  in  the  production  of  which  the  Vienna  manufact- 
urers excel.    I  may  be  permitted  to  reproduce  here  some 
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of  the  notes  upon  Austrian  stores  made  at  the  Vienna  Ex-    Nt  **>«*■ 
position  of  1873: 

"The  so-called  'porcelain'  or  German  stoves,  familiar  to   GermmahmM 
those  who  have  resided  in  Germany,  Austria,  or  Hungary, 
were  extensively  exhibited  iu  the  Austrian  and  Prussian 
sections.    The  material  is  not  porcelain,  hut  earthenware, 
molded  into  tiles  or  hollow  bricks  about  6  or  8  inches  square 
and  several  inches  thick.    They  are  made  in  a  great  variety 
of  ornamental  forms,  and  are  generally  glazed  on  the  outer 
or  exposed  face,  either  white — which  is  most  common — or    Colon, 
brown,  red,  green,  or  black.    Besides  the  ordinary  flat- 
faced  tiles,  they  are  made  with  in- 
cised or  raised  designs,  or  are 
molded  in  high  relief,  so  that  when 
combined  they  form  recessed  pan- 
els or  projecting  fillets  and  mold- 
ings, in  a  variety  of  architectural  Architecture 

'  pattern*. 

patterns. 

"  The  back  portion  of  the  tile  ex- 
posed to  the  fire  or  heated  gases 
rising  fro  m  it  is  perforated  and  pe- 
culiarly shaped,  so  as  to  expose  a 
large  surface  aud  make  a  series  of 
tubular  openings  favorable  to  the 
absorption  of  the  heat  in  the  body 
of  the  tile. 

"  The  shape  of  the  stove  formed  vuietiea  am 

of  these  tiles  varies  with  the  taste  °'"a 

of  the  fabricant  and  the  demands 
of  the  consumer.    They  are  gen- 
erally from  G  to  8  or  10  feet  high,     Fig.  lQ.-Qerma*  Porcelain 
withabreadthof3or4feet,    Usu-  Stow- 

ally  there  is  a  deep  recess  above  the  fire-space,  or  an  open- 
ing quite  through,  the  stove  being  divided  in  that,  portion 
into  the  parts  united  above  by  an  entablature  aud  cornice. 
Cylindrical  or  columnar  stoves  are  also  made ;  indeed,  the 
modifications  are  numerous,  to  conform  to  the  varying  taste 
or  fashion  of  the  time.  Lower  and  broader  stoves  are  now 
coining  into  use,  with  large  openings  iu  front,  so  that  the  fire  Open  from.. 
may  be  seen  and  enjoyed  as  in  an  open  fire-place,  while  the 
beat  is  much  better  utilized."* 

Firebricks.  itnM**. 

6LB.VBOIQ  FIRS  CLAY  COMPANY,  OLASOOW,  BOOTLAND.  CUr'con^iJj^ 

The  products  of  this  establishment,  located  near  Coat- 
[■From"  Ceramic  ArVby  William  P.  Blake.  VanHoatraud.NewY^rk.] 
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Fir*  bricks. 

Glenboig  Fire 
Clay  Company. 

James  l>uiina- 
chie. 


Use  in  metal- 
lurgical for- 
nacea,  converter- 
tuyeres,  eto. 


Qualities  of  a 
flrat-olase  fire 
brick. 


Durability. 


Fire-brick  man- 
ufacture. 


bridge,  Scotland,  were  shown  in  profusion,  and  received  an 
award. 

The  manufacture  is  carried  on  by  Mr.  James  Dunnachie, 
who  is  well  known  to  those  using  fire  brick  extensively,  and 
also  as  the  author  of  a  very  interesting  paper  on  the  manu- 
facture of  fire  brick,  read  at  the  meeting  of  the  British  As- 
sociation for  the  Advancement  of  Science,  held  at  Glasgow 
in  1876.  The  bricks  made  at  these  works  are  such  as  are 
used  for  Siemens'  patent  regenerative  gas  furnaces,  forge 
and  rolling-mill  furnaces,  puddling  furnaces,  and  steel  fur- 
naces ;  also  for  copper  calcining,  roasting,  and  refining  fur- 
naces, gas  retorts,  etc.  The  exhibit  also  contained  samples 
of  tuyeres  for  Bessemer  converters,  stoppers,  nozzles,  etc 

It  is  claimed  for  these  bricks  that  they  are  unequaled  for 
the  construction  of  furnaces  subjected  to  the  most  intense 
heats  and  sudden  changes  of  temperature.  Mr.  Dunnachie 
stated  at  the  Exposition  that  the  peculiar  qualities  of  the 
brick  were  best  illustrated  by  taking  as  an  example  a  forge 
furnace  doing  heavy  work.  The  qualities  required  in  a  fire 
brick  for  such  a  purpose  are:  1st,  no  melting;  2d,  no  crack- 
ing and  spliting  off;  and,  3d,  high  heat-resisting  power,  so 
that  the  heat  may  not  be  passed  easily  through  the  crown 
and  sides,  but  may  be  thrown  back  into  the  furnace,  thus 
retaining  the  heat  produced.  In  other  words,  good  fire  brick 
should  be  infusible,  not  liable  to  split  or  fly  into  pieces  in 
the  fire,  and  good  non-conductors  of  heat.  All  these  quali- 
ties are  claimed  in  a  high  degree  for  the  Glenboig  brick,  and 
the  numerous  testimonials  sustain  the  claim.  It  is  stated 
that  in  the  furnace  the  bricks  wear  or  "sweat  away"  slowly. 
The  wasting  away  taking  place  only  on  the  surface  exposed 
to  the  heat,  the  body  of  the  bricks  remaining  as  rough  and 
porous  as  when  first  laid.  It  is  stated  also  that  these  bricks, 
when  heated,  as  in  an  iron-forge  furnace  from  which  the  iron 
has  just  been  removed,  will  bear  a  deluge  of  cold  water  from 
a  hose  pipe  without  cracking. 

As  the  paper  read  by  Mr.  Dunnachie  has  great  practical 
value  to  the  maker  and  the  consumer  of  fire  brick,  and  as  I 
have  been  kindly  furnished  with  a  copy  of  it,  I  introduce  it 
entire: 

Manufacture  of  fire  bricks.* 

"The  fire  brick  question  may  be  viewed  from  various  sides. 
The  owner  of  furnaces  who  uses  the  bricks,  the  man  of  sci- 
ence who  has  to  do  with  their  chemistry  and  other  techni- 
calities, and  the  brick -maker  who  manufactures  them,  may 

*  A  paper  read  at  the  meeting  of  the  British  Association  held  at  Glas- 
gow September,  1876,  by  James  Dunnachie,  Glenboig. 
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each  have  something  to  say  on  the  subject.    In  the  present   Fire  **** . 
paper  we  will  view  it  from  the  brick-maker's  standpoint,  and 
will  strictly  confine  ourselves  to  that  branch  of  the  fire-clay 
trade  indicated  by  the  title. 
"The  iron  and  steel  manufacturer,  who  may  be  taken  as    interest  of  the 

'  metal-worker  in 

the  representative  of  furnace  owners,  has,  in  various  ways  the  subject 
recently,  shown  a  deep  interest  in  this  subject.  In  the  iron- 
trade  journals  of  this  and  other  countries  it  bulks  up  as  one 
of  the  pressing  questions,  and  at  the  last  three  meetings  of 
the  Iron  and  Steel  Institute  it  has  been  under  discussion  in 
connection  with  a  paper  read  by  Mr.  Snelua,  of  the  West 
Cumberland  lion  and  Steel  Company,  which  will  be  found 
published  in  the  Reports  of  the  Institute  for  1875  and  1876 
These  discussions  are  valuable,  being  the  latest  utterances 
of  some  of  our  first  scientific  and  practical  men. 

"The  metal  smelter  observes  that  his  furnaces,  unlike  his  *£©  f8^2r> 
other  buildings,  are  continually  melting  and  crumbling  away,  funutce  mat*. 
He  is  steadily  increasing  the  magnitude  of  his  operations 
and  the  intensity  of  his  heats,  and  finds  his  progress  arrested 
by  the  weakness  of  his  furnace  materials.  The  tear  and 
wear  has  increased  until  it  has  become  a  serious  item  in  the 
cost  of  production,  and  for  this  he  naturally  seeks  a  remedy ; 
hence  the  demand  for  cheaper  and  better  fire  bricks.  How, 
then,  is  this  to  be  attained  f  Are  we  to  wait  till  we  stumble 
upon  something,  or  may  we  expect  to  be  guided  by  chemical 
science!  Some  practical  men  have  no  faith  in  analysis  as  chemical  indi- 
indicating  the  true  character  of  fire  clays.  They  find  that0**0118, 
mere  analysis  does  not  reveal  all  that  requires  to  be  known, 
and  that  its  results  are  not  enough  until  confirmed  by  the 
practical  test  in  the  furnace.  Still,  the  chemist  may  and 
does  guide  us  to  that  which  gives  the  highest  probability  of 
success,  and,  if  ever  the  other  qualities,  not  revealed  by 
analysis,  are  to  be  accurately  observed  and  their  values  de- 
termined, it  will  probably  be  the  chemist  who  will  do  it.  It 
is  pre-eminently  a  chemical  question,  not  fbr  analysis  merely, 
bat  that  every  peculiarity  of  form,  proportion,  relationship, 
and  general  conditions  may  be  carefully  and  accurately  ob- 
served, and  data  established  which  will  give  us  something 
to  aim  at  and  something  to  guide  us  in  our  every -day  prac- 
tice as  manufacturers.  Much  has  been  done  already,  and 
there  are  indications  of  an  increasing  chemical  interest  in 
the  subject,  which,  with  the  co-operation  of  the  consumers 
and  manufacturers  of  fire  bricks,  may  ultimately  lead  to  re- 
sults that  will  meet  all  the  wants  of  practical  metallurgy. 

"  Silica,  alumina,  bauxite,  carbon,  magnesia,  lime,  are  all   Refractory 
highly  refractory,  the  two  first-named  (silica  and  alumina) 
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Finbrick*.  being  the  essential  constituents  of  oar  fire  clays.  Lime  and 
magnesia,  though  practically  indestructible  by  heat,  fuse 
easily  when  combined  with  silica,  and  are  consequently 
Consideration  classed  with  oxide  of  iron,  potash,  soda,  etc.,  amongst  the 
of  materials.  impurities  of  fire  clay.  Experiments  are  at  present  in  pro- 
gress with  several  of  the  ingredients  named,  and  important 
results  are  expected  in  more  directions  than  one. 

"The  great  variety  of  purposes  for  which  fire  bricks  are 

used,  and  the  various,  and  even  opposite,  qualities  required 

in  them,  makes  it  impossible  that  one  brick  can  answer  for 

Different  quail- all  descriptions  of  furnaces.    They  require  to  stand  strong 

dmren?*okpu£heat,  change  of  temperature,  in  some  cases  heavy  pressure 

poee8,  and  hard  knocks,  and  also  fluxing  and  chemical  action  of 

various  kinds.  For  all  these  purposes  we  require  not  one 
but  a  variety  of  bricks,  and  this  variety  we  will  probably 
find  sooner  or  later  in  the  different  refractory  substances  at 
our  disposal. 
An  of  a  fire  "  The  age  of  a  fire  brick  depends  upon  the  purpose  for 
**  which  it  is  used ;  in  some  situations  it  may  be  counted  by 

minutes,  in  others  by  years ;  and  some  bricks  will  last  for 
years  in  positions  where  others  also  bearing  the  name  of  fire 
bricks  would  be  destroyed  in  as  many  weeks. 
Differences  in     "The  name  fire  clay  covers  a  multitude  of  qualities,  and 
*7'  fire  bricks  differ  to  such  an  extent  chemically,  and  as  manu- 

factured articles,  that  if  their  names  were  to  indicate  their 
qualities,  rather  than  the  general  purpose  to  which  they  are 
put,  a  great  many  new  names  would  require  to  be  invented. 
Adapting     to  Although  no  one  brick  answers  for  all  purposes,  a  great  deal 
*Pedffonaeg»      can  be  done  in  the  process  of  manufacture  to  fit  it  for  the 

particular  use  to  which  it  is  to  be  put :  one  requires  to  be 
solid  and  close  bodied,  another  porous  and  open;  in  certain 
special  cases  soft  burning  is  preferred,  while  in  others  they 
cannot  be  too  hard.  As  a  general  rule,  fire  bricks  should 
Shrinkage,  be  hard  burned.  The  shrink  from  the  green  state  to  the 
burned  condition  is  generally  about  one-twelfth  of  the  bulk; 
and  if  this  is  not  entirely  reduced  in  the  kiln  some  of  it  will 
require  to  be  burned  out  after  the  bricks  are  built  in  the 
furnace,  and  this  must  injure  its  stability. 
Mixing  of  clays.  "Mixing  clays  of  different  kinds  has  been  recommended, 
with  the  view  of  combining  the  good  qualities  of  each,  and 
more  especially  to  increase  or  diminish  the  relative  propor- 
tion of  silica.  This  may  do  good  in  some  cases,  but,  as  fire 
clays  have  their  bad  qualities  also,  mixing  will,  in  many 
cases,  increase  the  force  of  these,  and  so  do  more  harm  than 
good.  Riley  says,  touching  this  point :  '  In  considering  the 
qualities  of  a  fire  brick  chemically,  the  bases  that  have  a 
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fluxing  action  should  be  considered  as  a  whole.    A  brick   ***briekt. 
might  contain  more  oxide  of  iron  than  it  should  do,  yet  on    k^a  "^  pro. 
account  of  its  being  free  from  other  bases  it  might,  neverthe-  parities, 
less,  be  a  good  brick.'    We  thus  see  that  the  number  of  the 
objectionable  ingredients  has  something  to  do  with  the  re- 
sult; besides,  a  natural  chemical  combination  and  an  arti-      i*atnrai  and 

7  artmoial    oombi- 

ficial  mixture  might  give  the  same  analysis  and  yet  be  very  nations  and  mix- 
different  when  made  into  bricks  and  put  to  the  practical  test. 

"Those  containing  the  largest  percentage  of  silica,  if  f2^minMlce 
otherwise  pure,  stand  best  in  the  highest  heats,  but  are 
liable  to  split  up  by  sudden  heating  or  cooling.    A  brick  tto^M^SSSaSSSr 
high  in  silica,  yet  containing  a  fair  proportion  of  alumina,  «^£  flritHilM» 
and  comparatively  free  from  alkalies  and  other  impurities, 
is  the  one  which  combines,  in  the  highest  degree,  infusibil- 
ity  and  freedom  from  splitting,  and  is,  consequently,  found 
to  be  best  suited  for  all  such  purposes  as  puddling,  rolling, 
and  forging,  and  the  Siemens  regenerator,  where  the  great 
desideratum  is  precisely  tbe  combination  of  these  qualities. 
A  sample  of  clay  from  the  Glenboig  Star  Mine  was  recently 
analyzed  by  Riley,  and,  after  being  calcined,  gave  the  fol- 
lowing result : 

8ilica 65.41         Analysis  ox 

ntanicacid 1.38 SdS^.    " 

Alumina 30.55 

Peroxide  of  iron 1.70 

Lime 0.69 

Magnesia 0.64 

Potash,  with  a  little  soda 0.55 


100.87 


"To  get  a  really  good  furnace  we  must  first  procure  the  carainnuoaoe 
best  materials  for  Its  construction,  but  after  that  much  de- 
pends upon  how  it  is  built.  If  we  were  as  careful  about 
the  lines  of  our  furnaces  as  we  are  about  the  lines  of  our 
ships,  and  as  particular  about  the  quality  of  the  materials 
and  workmanship  employed  as  the  importance  of  the  sub- 
ject demands,  we  might  in  many  cases  double  the  duration 
of  our  furnaces,  without  waiting  for  the  possible  discoveries 
of  the  future.  However  anxious  we  may  be  for  some  radi- 
cal improvement,  in  the  mean  time  we  must  make  the  most 
of  the  materials  we  possess,  and  of  our  present  knowledge 
of  the  modes  of  manipulation. 

"The  making  of  a  fire  brick  is  like  the  making  of  a  pin —  ^^fS^  *£!& 
the  article  looks  a  simple  one,  yet  the  process  is  complex  making. 
and  somewhat  elaborate.    Some  of  our  most  ingenious  ma- 
chines have  intelligence  put  into  them  at  the  beginning,  and 
are  afterwards  almost  self-acting;  and  while  this  can  be 
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Fire  bricks,  done,  to  some  extent,  in  setting  down  a  new  fire-brick  work, 
still,  in  no  other  manufacturing  process  is  close  and  careful 
attention  more  essential  if  the  best  results  are  to  be  ob- 
tained. As  in  scientific  investigation  the  smallest  gleam  of 
truth  has  its  value  and  its  place,  so  in  the  workshop  every 
little  bit  of  ascertained  fact  has  its  value  also,  and  if  it  gets 
its  place  it  will  certainly  bring  its  reward  in  the  general  re- 
sult. 
Fire  brick     "The  fire-brick  trade  of  Glasgow  cannot  lay  claim  to  the 

goWe  °    G     antiquity  which  belongs  to  Stourbridge  or  Newcastle.    It 

only  dates  back  some  forty  or  fifty  years,  when  it  was  first 
started  at  Garnkirk,  and  is  therefore  comparatively  young. 
But  it  is  healthy,  and  even  already  well  grown.  For  years 
past  it  has  entered  into  friendly  rivalry  with  the  older  seats 
of  the  manufacture,  and  found  markets  in  all  parts  of  the 
world,  and  notably  in  the  northern  and  midland  counties  of 
England,  to  which  districts  one  or  two  of  the  best  brands 
are  sent  in  large  quantities. 
Quantity  made     "The  quantity  of  fire  bricks  made  in  the  Glasgow  district, 

per  annum.        which  is  almost  exclusively  comprised  in  the  counties  of 

Lanark,  Renfrew,  and  Ayr,  amounts  in  ordinary  times  to 

eighty  millions.    In  addition  to  this  there  is  manufactured 

an  enormous  quantity  of  sanitary  pipes,  gas  retorts,  and 

other  nre-cloy  other  articles  in  fire  clay,  both  useful  and  ornamental. 

article*.  Considerable  quantities  of  fire  bricks  are  also  made  in  the 

neighborhood  of  Edinburgh  and  in  the  counties  of  Sterling 
and  Fife ;  but  these  1  have  not  the  means  of  estimating. 
Geological     "The  fire  clays  wrought  in  the  neighborhood  of  Glasgow 

position   of   the 

Glasgow   Are  are  situated,  geologically,  in  the  upper  coal  series  and  lime- 

clav 

stone  series,  taking  the  Roman  cement  as  the  dividing  line, 
or,  according  to  the  ordnance  geological  map,  in  the  mill- 
stone grit.  They  are  found  at  all  depths,  froin  the  surface 
open  cast  workings  to  pits  of  40  or  50  fathoms.  They  are 
sometimes  taken  from  lower  depths  where  coal  is  being 
wrought ;  but  we  do  not  find  our  best  qualities  in  such  po- 

workings.  sitions.  The  workable  seams  vary  in  thickness  from  about 
3  feet  to  30  or  40  feet.  The  process  of  fire-brick  making  is 
pretty  much  alike  all  over  the  West  of  Scotland,  and  indeed 
everywhere  else  when  fire  clay  is  the  material  employed ; 
but,  as  it  is  necessary  to  be  clear  and  connected,  we  will  fol- 
low the  process  as  applied  at  the  Glenboig  Star  Works, 

star  Mine.  near  Coatbridge.  The  clay  is  there  found  113  feet  deep, 
and  varies  in  thickness  from  6  to  9  feet.  In  descending  the 
shaft  we  pass  through  from  12  to  20  feet  of  floating  whin- 
stone  (the  overflowings  of  the  numerous  trap  dikes  which 
intersect  the  strata  of  the  district):  this  covers  a  consider- 
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able  part  of  the  Glenboig  field.  Under  the  whin  are  numer-  ■Ww  ftrW»- 
oqs  beds  of  fire  clay  and  siliceous  rocks,  some  of  them  almost 
pure  silica  of  the  true  ganister  type.  The  system  of  min- 
ing is  what  is  called  stoopandroom,  or  pillar-and-stall. 
The  workings  are  12  feet  wide  and  the  stoops  left  in  are  30  system  of  work 
feet  square,  excepting  at  the  pit  bottom,  where  they  are 
much  larger.  The  stoops  may  be  cut  through,  and,  when 
the  proper  time  comes,  removed  altogether.  The  clay  in 
its  natural  state  is  very  hard  and  requires  to  be  blown  down 
with  gunpowder.  The  clay  is  sent  out  in  pieces  about  the 
size  of  good  round  coal.  It  is  raised  to  a  Jiigh  pit-head 
platform,  from  whence  it  is  run  either  to  the  crushing  mills 
direct  or  to  the  bing  where  it  is  exposed  to  the  action  of  the 
weather. 

"When  weathering  is  adopted  the  extra  labor  of  lifting  weathering 
and  laying  is  involved;  but  the  ease  with  which  the  milling 
is  afterwards  effected  fully  compensates.  When  the  clay  is 
mixed  with  *  bullets'  or  nodules  of  iron,  or  any  other  visible 
imparities,  weathering  permits  of  these  being  picked  out. 
It  also  disintegrates  and  softens  the  clay,  so  that  a  much 
solider  body  and  smoother  surface  can  be  given  to  such 
articles  as  require  these  qualities. 

"  In  bricks  for  general  furnace  purposes  we  do  not  want  a  ^^JiX**  ***** 
close  texture.  The  brick  must  have  sufficient  Hour  in  it  to 
give  it  toughness  and  strength,  but,  that  accomplished,  our 
aim  is  to  make  it  as  rough  and  open  in  the  grain  as  possible, 
that  it  may  be  the  better  able  to  resist  high  and  variable 
temperatures. 

"The  crushing  and  milling  are  effected  by  means  of  re- 
volving pans,  in  which  heavy  iron-edge  rollers  run.  The 
crashing  pan  is  7  feet  in  diameter  and  perforated  in  the  Crashing  pans, 
bottom ;  the  crushing  rollers  weigh  upwards  of  3  tons  each. 
The  wet  pans  are  6  feet  in  diameter  and  the  rollers  weigh  Milling  pans. 
35  cwt.  each.  They  receive  their  motion  from  a  large  shaft 
running  overhead,  connected  with  the  fly-wheel  of  the  en- 
gine. 

"The  clay  is  first  broken  with  hammers  and  shoveled  into    Breaking  and 

milliner 

the  crushing  mill.  The  bottom  of  the  pan  has  rows  of  per- 
forations through  which  the  clay  is  crushed.  Scrapers  be/*100688 
attached  to  the  pan  beneath  throw  it  into  an  iron  box,  from 
whence  it  is  lifted  about  20  feet  by  means  of  an  endless 
chain  fitted  with  elevator  buckets,  which  deliver  it  into  a 
cylindrical  riddle  8  feet  long  and  2£  feet  in  diameter ;  this 
is  so  placed  that  the  riddled  clay  drops  to  a  second  set  of 
elevators,  while  the  pieces  too  large  to  pass  through  drop 
back  into  the  crushing  mill.    This  second  set  of  elevators 
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Fir*  briekt.    has  two  duties  to  perform :  it  either  sends  the  fine  ground 

fire  clay  which  is  used  as  mortar  in  furnace  building  to  an 

endless  belt,  which  carries  it  to  the  wagons  on  the  railway 

Tempering  pans,  outside,  or  the  rougher  brick  clay  to  the  tempering  pans  by 

means  of  a  box  60  feet  long,  placed  overhead.  In  this  box 
there  is  a  traveling  chain  fitted  with  cleats,  by  means  of 
which  the  clay  is  dragged  along.  In  the  bottom  of  the  box 
are  four  holes  to  which  four  conductors  are  attached,  one  to 
each  mill.  These,  from  their  position,  are  always  kept  full, 
and  when  the  millman  requires  clay  he  has  only  to  draw  a 
sluice  at  the  lower  end  of  the  conductor,  and  the  clay  drops 
into  the  pan.  He  then  turns  on  the  water,  and  the  mill  is 
charged  in  a  second  or  two. 

sieve*.  "For  mortar  clay  a  comparatively  fine  riddle  is  used,  and 

for  brick  clay  one  of  a  coarser  kind.  In  preparing  clay  for 
glass-house  blocks,  gas  retorts,  Bessemer  tuyeres,  and  all 
large  articles,  a  proportion  of  previously  burned  bricks  or 

Png-mtua.  clay  is  added,  to  prevent  cracking  in  the  drying.  Pug-mills 
are  generally  employed  for  tempering  where  the  clay  is  of 
a.  soft  aluminous  nature,  but  they  are  not  suitable  for  hard, 
gritty,  silicious  clays,  such  as  are  used  at  these  works.  When 
ready  for  molding,  the  clay  is  discharged  into  small  tipping 
bogies,  which  are  raised  by  means  of  a  steam  hoist  to  the 
upper  floor  of  the  drying  stove.  It  is  there  run  along  a 
little  railway,  from  whence  it  is  dropped  down  through  suit- 
able openings  to  the  molders'  benches.  By  this  method  one 
man  delivers  the  clay  to  nine  or  ten  molders.  It  has  also 
the  advantage  of  taking  the  traffic  off  the  drying  floor. 

Hand-molding.  Once  in  the  molder^  hands,  it  is  rapidly  turned  into  bricks. 
A  good  workman  with  his  carrier  will  make  2,500  bricks  a 
day. 
Solid    brass     "  Solid  brass  molds  are  used  for  regular  sizes,  but  for  odd 

molds.  °  7 

kinds  and  the  larger  sizes  wooden  molds  are  employed. 
Iron,  zinc,  and  glass  have  been  tried,  but  hard  brass  has 
many  advantages.  The  molds  are  made  a  twelfth  larger 
than  the  size  of  the  burned  brick,  to  allow  for  shrinkage. 
The  face-board  on  which  the  brick  is  made  is  covered  with 
thick  'plaiding,'  and  the  trade-mark  is  fixed  upon  it,  so 
that  making  and  stamping  are  performed  in  one  operation. 
Molding  ma- Machinery  is  successfully  employed  in  molding  common 
building  bricks  from  stiff  plastic  clay,  and  also  in  the  manu- 
facture of  dry  or  semi-dry  compressed  bricks  from  various 
materials;  but  no  machine  has  yet  been  made  capable  of 
taking  well  milled  fire  clay  as  it  leaves  the  pans,  turning  it 
rapidly  into  bricks,  and  delivering  them  square  and  sharp- 
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edged  on  to  pallet-boards,  from  whence  they  can  be  set  on   Finbriau. 
the  drying  floor. 

"  When  the  brick  is  molded  by  hand  the  molder  discharges   Molded  bricks 
it  on  to  a  pallet-board,  the  carrier  then  places  another  board  paiiet-boaids. 
on  the  top  of  it,  and  between  the  two  the  soft  brick  is 
carried  with  safety  and  deposited  on  edge  on  the  stove 
floor,  where  it  remains  till  hard  and  dry,  when  it  is  taken 
to  the  kiln. 

"The  defects  most  common  in  fire  bricks,  with  the  excep-   Defects     pro- 
tion  of  soft  burning,  are  produced  in  the  stove,  and  it  is  stove  or  drying 
here  alone  that  soundness  and  finish  can  be  given  to  them. floor' 
If  the  stove  floor  is  uneven,  the  shape  of  the  brick  is  spoiled ; 
and  if  too  much  heat  is  applied,  the  bricks  are  warped  and 
cracked.    Some  clays  are  very  liable  to  crack  when  too 
quickly  dried ;  and  where  stoves  are  badly  constructed,  this 
occasions  loss,  and  injures  the  quality  of  the  brick  to  a 
serious  extent.    Where  some  are  cracked  through,  others 
are  partially  cracked,  and  so  on  through  all  the  stages  of 
cracking,  up  to  the  sound  ringing  brick.    Bricks  of  this 
description  give  also  increased  breakage  in  the  kiln,  and 
indeed  in  every  stage  of  their  existence. 

"  To  meet  all  this,  a  recently  patented  construction  of  stove  Patent  store, 
is  employed.  The  stoves  are  120  feet  in  length  by  36  feet 
wide,  and  are  fired  from  one  end.  The  drying  floors  are 
entirely  formed  with  cast-iron  plates,  each  4  feet  by  2  feet, 
by  |  of  an  inch.  These  are  smooth  and  easily  heated. 
Underneath  the  iron  floor  there  is  another  half  floor  formed 
of  fire-clay  slabs,  4  inches  and  3  inches  thick,  which  runs 
from  the  furnace  end  to  the  middle  of  the  stove,  a  distance 
of  60  feet.  The  fires  and  hot  flues  are  underneath  the  fire- 
clay slabs,  and  between  the  fire-clay  slabs  and  the  iron  plates 
forming  the  upper  floor  there  is  an  air  space  of  8  inches 
deep;  this  communicates  with  the  outer  air  at  the  gable 
over  the  fires.  Each  flue  has  its  own  air  space.  By  this 
means  the  stove  may  be  fired  up  so  as  to  heat  effectually 
the  back  end,  while  too  much  heat  on  the  furnace  end  is 
prevented  by  the  current  of  cold  air  passing  between  the  two 
floors,  till  it  joins  the  lower  flue  at  the  middle  of  the  stove, 
carrying  with  it  the  superfluous  heat  of  the  furnace  end  and 
utilizing  it  where  it  is  required.  Two  such  stoves,  of  the 
dimensions  named,  are  turning  out  from  20,000  to  24,000 
bricks  a  day.  Every  brick  is  ready  for  the  kiln  the  day  after 
it  is  molded.  By  this  system  of  drying  the  cost  is  lessened, 
while,  the  production  for  a  given  space  is  nearly  doubled. 

"Various  other  methods  have  been  tried,  such  as  exhaust      Experiments 
steam  in  pipes  or  flues,  and  hot  air,  in  a  variety  of  ways.  S^T8*  ** 
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Firebrick*.  {n  gmch  cases  shelving  is  generally  employed,  and  this 
entails  extra  labor  and  expense.  The  method  j  list  described 
is,  in  every  respect,  to  be  preferred,  particularly  where  large 
production  and  perfect  regularity  are  required. 

Kiln.  "  When  dry,  the  bricks  are  wheeled  to  the  kiln,  where  they 

are  built  up  in  chequered  walls,  each  brick  being  nearly  an 
inch  apart.  A  kiln  contains  from  16,000  to  20,000  bricks ; 
when  filled,  the  doors  are  built  up,  and  the  fires  kindled. 

Mod©  of  firing,  rphe  firing  in  done  very  gently  at  first,  the  furnace  being 
open,  and  also  the  holes  in  the  crown  of  the  kiln ;  this  is 
continued  for  two  days,  till  the  damp  is  completely '  steamed' 
out  of  them,  after  which  the  crown  of  the  kiln  is  carefully 
closed,  the  draught  is  connected  with  the  chimney,  and  the 
kiln  is  put  on  full  fire.  This  takes  other  two  or  three  days, 
during  which  time  it  is  steadily  brought  up  to  a  bright 
white  heat,  at  which  it  is  maintained  till  the  necessary  sink 
in  the  bricks  has  taken  place,  after  which  the  firing  ceases, 
and  the  kiln  is  gradually  cooled  down. 
^Constractionof  "The  kilns  are  built  in  pairs,  back  to  back,  and  are  fired 
from  the  one  side  across ;  the  floor  is  not  chequered  excepting 
over  the  flue  which  runs  along  the  back,  and  through  which 
the  draft  passes  on  its  way  to  the  chimney,  either  direct 
or  through  another  kiln.  The  fires  are  on  the  hopper  prin- 
ciple, something  after  the  style  of  the  Siemens9  producer. 
They  are  supplied  with  hot  air  heated  under  the  floor  of  the 
kiln,  and  in  addition  there  is  a  good-sized  flue  run  from  end 
to  end  of  the  kiln  over  the  fires,  through  which  cold  air  is 

Fines  for  heat-  supplied  to  each  fire.    Without  this  flue  the  front  of  the 

8  kiln  would  become  too  hot  5  with  it  this  is  prevented,  and 

the  air  thus  introduced,  after  passing  through  the  kiln, 
which  acts  as  a  kind  of  regenerator,  combines  at  the  back 
with  the  unconsumed  gases,  giving  great  evenness  of  burn- 
ing and  also  great  economy. 

"The  Newcastle  kiln  is  the  one  generally  used,  and  here 
and  there  the  old  Scotch  or  Leeds  kiln  is  to  be  met  with, 
but  these  are  too  expensive  in  times  of  dear  coal. 

"In  conclusion,  it  may  be  asked,  how  are  we  to  meet  the 
want  so  frequently  and  urgently  expressed  for  '  cheaper 

Need  of   im-and  better  fire  bricks'?     The  introduction  of  improved 

ery  and  economy  machinery  and  more  economical  modes  of  using  fuel  may 

m  reduce  the  price,  but  suppose  this  could  be  done  even  to  a 

considerable  extent,  and  if  after  all  the  quality  of  the  bricks 

should  remain  unsatisfactory,  the  want  expressed  would  be 

in  ^SE^nniSwfeft  ^  the  same'    We  are  convinced  that  any  substantial 
^redttCtlonof  reduction  in  price  must  be  sought  in  the  direction  of  im- 
proved quality,  so  that  the  price,  whatever  it  may  be,  will 
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be  found  cheap,  when  viewed  in  relation  to  the  service  **«*»**•. 
rendered.  A  superior  raw  material  would  do  this  most 
effectually,  but  in  the  absence  of  new  and  superior  materials 
to  work  upon  we  must  do  all  that  science  and  practical 
experience  have  taught  us  to  make  the  most  of  those  at 
present  at  our  disposal,  and  even  within  this  narrower  area 
a  great  deal  can  be  done  to  improve  the  quality  of  our  fur- 
nace bricks." 

Refractory  Ware.  Refractory  ware. 

The  firm  of  Doulton  &  Co.,  Lambeth,  were  also  exhibitors    Douitons. 
of  fire-resisting  materials,  fire  brick,  muffles,  fire-clay  re- 
torts, furnaces,  large  perforated   muffles,  and   crucibles. 
Also  a  great  variety  of  forms  of  their  terro-metallic  brick. 

The  excellence  of  the  sanitary  stone  ware  of  this  firm  is    sanitary  stone 

wtvr©. 

well  known  and  has  been  recognized  by  the  juries  at  each 
of  the  successive  great  exhibitions,  notably  at  Philadel- 
phia in  1876,  where  there  was  a  very  complete  assortment 
of  sanitary  and  chemical  stone  ware. 

Americcm  Ule8.  American  tiles. 

It  is  gratifying  to  note  that  since  the  Exhibition  at  Phil-  J^SSctod  to 
adelphia  in  1876  the  manufacture  of  encaustic  and  of  en-  g£        unit*ci 
ameled  tile  has  been  successfully  established  in  the  United 
States. 

The  American  Encaustic  Tiling  Company  (limited),  New  ^^J^lgy  5n* 
York,  is  now  producing  most  excellent  tiles,  of  various  de- 
sirable colors,  from  clays  in  the  State  of  Ohio,  and  have    owo  clays. 
already  filled  many  large  orders  for  paving  in  public  and 
private  edifices,  as  will  be  seen  from  the  accompanyiug  list 
of  buildings  wbere  their  tiles  have  been  successfully  laid: 

St.  Luke's  Hospital,  New  York.       I  Dr.  Henry  Moeller,  240  West  Thir-  Buildings 

*■„  *i~\*4.\*  «+»,w,+  where  American 

ty-eighth  street.  tileg  have  ^^ 


Bellevne  Hospital.  New  York. 

Chatham  Bank,  New  York. 

Sixth  National  Bank,  New  York. 

The  Brighton,  Fifty-sixth  street 
and  Eighth  avenue. 

The  Elise,  Fifty-fifth  street  and 
Eighth  avenue. 

Chs.  Bostwick,  Fifth  avenne  and 
Sixty-first  street. 

B.  FiHcher,  227  West  Thirty- sev- 
enth street. 

A.  Hupfel,  Third  avenne,  corner 
One  hundred  and  sixty-first 
street.  |      Ann's  avenue 
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Thalia  Theater,  New  York.  adopted. 

Pope's  Theater,  Saint  Louis. 

Opera  House,  ZanesviUe. 

Court  House,  ZanesviUe. 

Court  House,  Indianapolis,  Ind. 

Produce  Exchange,  Toledo,  Ohio. 

Union  Club  House,  Cleveland, 
Ohio. 

Appraiser's  office,  San  Francisco. 

H.  Brenkmann,  bakery,  Mott  Ha- 
ven. 

Ph.  &  Wm.  Ebling,  brewers,  St. 
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American  tiie».  ^n  examination  of  these  tiles  by  the  writer  has  satisfied 
him  that  they  are  excellent  in  quality,  even  in  color,  dense, 
hard,  and  durable,  and  very  true  in  form,  permitting  them 
to  be  rapidly  and  closely  laid.  The  colors  are  also  very 
desirable  and  are  equal  to  the  foreign. 

WILLIAM  P.  BLAKE, 
Mining  Engineer ',  Honorary  Commissioner, 

Member  of  the  International  Jury  Class  43, 
Secretary  of  the  Additional  Commissioners,  Paris,  1878. 
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WILLIAM  P.  BLAKE. 
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[Extract  from  the  Official  ClaaaiflcatloB.] 

CLASS  19,— CRYSTAL,  GLASS,  AND  STAINED  GLASS. 

Drinking  glasses  of  crystal,  cut-glass,  plated  and  mounted  crystal,  etc.;  table  glass, 
common  glass,  and  bottles. 
Window  and  mirror  glass     Cast,  enameled,  crackled,  frosted,  and  tempered  glass. 
Glass  for  optical  purposes,  ornamental  glass,  etc 
Stained  glass,  mirrors,  looking-glasses,  etc 
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The  exhibition  of  glass,  glass  ware,  and  stained-glass  win-    Yerv  oompiete 
dows,  in  fact  all  forms  and  varieties  of  glass  for  construe-  p^h^s.  of 
tion,  table  rise,  and  ornamentation,  was  more  complete  and 
instructive  than  at  any  previous  exhibition.    The  most  or- 
dinary forms  of  bottles  of  green  glass  and  the  most  costly 
examples  of  cut  and  engraved  crystal  glass  equally  found 
a  place  in  the  gallery  devoted  to  the  display  in  the  French 
section.    The  exhibits  from  other  countries  were  confined   Exhibits     of 
more  to  the  elegant  and  costly  productions  of  the  glass- principally  of  the 
maker's  art.     Next  to  the  overwhelming  display  by  the 
French,  the  Austrian  section  had  notably  the  most  brilliant   Austrian    ex- 
and  varied  collection  of  decorated  glass  ware,  made  by  Lob- 
meyer  and  drawn  from  various  factories  in  Bohemia.    The 
British  section  was  more  brilliant  than  heretofore  in  glass   British  excei- 
of  unsurpassed  purity  of  metal  and  superb  cutting  andgutw,   Cutting! 
engraving,  sent  by  Thomas  Webb  &  Sons,  by  Powell  & and  engraving 
Son,  and  other  exhibitors. 

The  manifold  forms  in  which  glass  is  wrought  in  Venice  Venetian  glass, 
were  fully  represented  by  Salviati,  Olivotti,  and  the  Venice 
and  Murano  Company. 

Number  Of  exhibitors.  Number  of  ex- 

hibitors. 

In  the  French  section  there  were  over  138  exhibitors,  in- 
cluding those  who  exhibited  stained-glass  windows.  In  the 
British  section  there  were  23  exhibitors ;  in  the  Austrian, 
21;  in  the  Italian,  20;  from  Spain,  3;  Bussia,  2;  United 
States,  2. 

LI8T  OF  THE  JURY  AND  OF  THE  AWARDS  GIVEN  IN  CLASS  19. 

CRYSTAL  GLASS,  GLASS  WABE,  AND  STAINED-GLASS  WINDOWS. 

Li*t  °f  th*  JurV-  List  of  the  Jury, 

Messrs.  Class  19; 

Biyeb France.  GlM8* 

Lobmbyr  (L.) Austria-Hungary. 

Didron France. 

Forster  Graham,  Esq England. 

Le  Professeur  Campieri  (F.) Italy. 

Lambert Belgium. 

LeComtede  Mathian Spain. 

Richarme France. 
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List  of  the  Jury,  Messrs. 

Class  10* 

Glass.  Marie France. 

Dubois France. 

Maes  (Fils) Fiance* 

Clemahdot Fmnoe. 


A™***'  AWARDS. 

Class  19  j  «.-/»**«*•». 

Glass. 

GRAND  PEIZES. 

(Honorary  diplomas  equal  to  a  grand  modal.) 

Grand  prizes.    Verreries  et  cristalleries  of  Belgium Belgium. 

Verreries  et  cristalleries  of  Bohemia Austria-Hungary 

Verreries  et  cristalleries  of  France France. 

Verreries  et  mosalques  de  la  province  de  Venise Italy. 

GRAND  MEDALS. 

Compagnie  des  Cristalleries  de  Baccarat France. 

Webb  (Th.)  &  Sons England. 

Gold  medals.  GOLD  MEDALS. 

Appert  Freres France. 

Baudoux  (L.)  et  Cie Belgium. 

Bernard  et  Cie France. 

Bivort  (H.-J.) Belgium. 

Camm  Brothers England. 

Compagnie  Generate  des  Verreries  de  Venise-Murano .  Italy. 
Compagnie  Generale  des  Verreries  de  la  Loire  et  du 

Rhdne France. 

Compagnie  Anonyme  des  Verreries  et  Cristalleries  Na- 

muroises Belgium. 

Guilbert-Martin France. 

Monot  Pere  et  Fils  et  Stumpf France. 

Osier  (F.)  &  Co England. 

Oudinot France. 

Pelletier  et  ses  Fils France. 

Socie'te'  Anonyme  de  Floreffe France. 

Soci6t6  Anonyme  des  Glaces  et  Verreries  du  Hainaut, 

a  Rous Belgium. 

Socie'te'  Anonyme  des  Manufactures  de  Verres  a  Vitres 

Cristaux  et  Qobeleterie  de  Bruzelles  (nsines  de  Sainte 

Marie  d'Oignies  et  de  Mariemont) Belgium. 

SociCte*  Anonyme  des  Verreries  et  Glaces  d'Aniche. .  .France. 
Socilte*  Anonyme  des  Verreries  dePortieux  et  deVal- 

lerysthal France. 

Silver  medals.  SILVER  MEDALS. 

Aire  and  Calder  Glass  Bottle  Co.  (The) England. 

Alain  Chartier  et  Cie France. 

Anglade France. 

Aubriot-Roasseau,  Cuchelet,  et  Cio France. 

Bagley  Wild  &  Co England. 
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Bftodoux  (E.)   Belgium.  List  of  award* 

Etteriiii France.  Glass.   : 

Brocard France. 

Branfaut  (Vve.  de) Austria-Hungary. 

Capronnier  (J.-B.) Belgium. 

Chagotet  Cie .....France. 

Chanipigneulle  (rappel) France. 

Collignonet  Clavon France. 

Delilleet  Cie France. 

Deviolaine France. 

Dressier Austria-Hungary. 

Fogt  et  Lemaire France. 

Fourcault  Frison  et  Cie Belgium. 

Geyling Austria-Hungary. 

Grmdrut  alne*  (A.  de) France. 

Gsell-Laurent  (rappel) France. 

Hardman  (J.)  &  Co  (rappel) England. 

Hirsch France. 

Hodgetts,  Richardson,  &  Son England. 

Inwald Austria-Hungary.     Silver  medals. 

Kessler France. 

Kilner  Brothers England. 

Eostereff  et  Neveux Russia. 

Kossuch(J.) Hungary. 

Landieret  Houdaille France. 

Layers,  Barraud,  et  Weetlake England. 

Lefevre  (rappel) France. 

Lemaire  Freres France. 

Lemal-Raquet  et  Cie France. 

Liasaute  et  Cosson France. 

Mondron  (L.) Belgium. 

Morel  (A.) Belgium. 

Neuhauaer  (A.)  et  Cie Austria-Hungary. 

Nicod France. 

Powell  (J.)  &  Son England. 

Eadi(L.) Italy. 

Basch(C)  (rappel) Austria-Hungary. 

Renard  Pere  et  Fila France. 

Salviati  et  Cie Italy. 

Schmid  (J.-E.)    Austria-Hungary. 

Schmid  et  Duhoux France. 

8impaon(W.  B.)  &  Son.. England. 

8oei6te"  Anonyme  des  Verreries  de  Charleroi Belgium. 

Socie'te*  Anonyme  des  Verreries  d'He'nin-Lie'tard France. 

SociSte*  Anonyme  des  Verreries  d'Hirson France. 

Socilte'  Anonyme  des  Verreries  Lourches France. 

Socie'te*  des  Verreries  d'fipinac France. 

Steinheil France. 

Ullrich Austria- Hungary. 

Ward  &  Hughes England. 

Bronze  nuxlala. 
BRONZB  MEDALS. 

Ahne  (J.) Austria-Hungary. 

Aurora  Glass  Co.  (The) England. 

Basin  et  Cie France. 
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List  of  awards,  Bay France. 

Class  19* 

Glass.    '  Boissiere  et  Fils France. 

Bourgeois France. 

Breinard France. 

Brunetti France. 

Bruzewitz  (Fr.) Sweden. 

Bucan  et  Dupontieu France. 

Buquet France. 

Bussolin  (D.) Italy. 

Candiani  (M.)    Italy. 

Cretin  ot  Cie France. 

Demidoff  (Prince  de  Sau  Dona  to) Russia. 

Dorlodot  (L.  de)  et  Cie  (rappel) Belgium. 

Domont  et  Sauvageot France. 

Dopter  (rappel) France. 

Edonard-Roulet France. 

Fonracre  (J.  T.)  &  Watson England. 

Galle" France. 

Grandrut  (E.  de) France. 

Grohmann  et  Cie Austria-Hungary. 

Green  (J.)  &  Nephew  {rappel) England. 

Guerner  (Ve.) France. 

Guertler  et  Fils , Austria-Hungary. 

Hazard France. 

Hlr&ieros  de  Valarino Spain. 

Bronte  medals.  Jean France. 

Jenkinson  (A.) * England. 

Lambert  (L.)  etCie Belgium. 

Lang  (J.) Austria-Hungary. 

Leprevost Franco. 

LeV6que France. 

Loremy  et  Rochet  (rappel). ..n France. 

Lorin France. 

Lncinge-Faucigny  (Prince  H.  de) France. 

Marquant-Vogel France. 

Maugin-Lesur France. 

Michon  (rappel) Portugal. 

Moser  (H.) Austria-Hungary. 

Muelhaus  et  Cie Austria-Hungary. 

Nyssens  et  Cie Belgium. 

01ivotti(T.) Italy. 

Ottin France. 

Parmentier  et  Cie France. 

Petit France. 

Pitman  &  Cuthbertson England. 

Queynoux France. 

Reyen France. 

Schmidt,  Devillez,  et  Cie Belgium. 

Schmidt  Freres  et  Scaurs Belgium. 

Soci6te*  des  Verreries  Nationales,  a  Jumet Belgium. 

Soctete*  de  Marin  ha-Grande  (rappel) Portugal. 

Socilte'  des  Glaces  de  Courcelles Belgium. 

Socilte*  des  Verreries  Reunies  de  BouBsu-lez-Mons...  Belgium. 

&oa\6t6  des  Verreries  de  Jemmapes Belgium. 
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Soci&6  des  Verreries  de  Marchienne-au-Pont  (rap-     .  L tatj>f  ^o awards, 

pel) Belgium.  Glass. 

Taylor  (W.  G.) England. 

Tumbeuf  neveu  et  Neveu France.  Bronze  medals. 

Verrerie  de  Vallo Norway. 

Villanme France. 

Wagner  (P.) Austria-Hungary. 

HONORABLE    MENTIONS. 

Baulard France. 

Becker France. 

Bedendo(D.) Italy. 

Benda France. 

Boirrealne' France. 

Boucher France. 

Bourieres France. 

Bouvy Holland. 

Brasseur(N.)  et  Cie Belgium. 

Britten's  Patent  Glass  Co England. 

Bruin France. 

Buglet France. 

Carpentier France. 

Casset-Delas France. 

Catherine France. 

Chabin France. 

Chateteau France. 

Comp&in France. 

Constable  (W.  H.) England. 

Coyen France. 

Craene(P.  de) Belgium. 

Dobbelaere  (H.) Belgium. 

Dandois France.  t^ng. 

Daniel  (A.  B.)  &8on England. 

Delalande France. 

Dewez France. 

Ely France. 

Ernie France. 

Fnchs France. 

Girardin France. 

Goenne  et  Gilquin France. 

Gnernet France. 

Guilbert  d'Anelle France. 

Hodin France. 

Holt(F.) England. 

Honeret  Fils France. 

Hucher  et  Batfconis France. 

Knhliger-Bouret France. 

Martin  (C.) France. 

Mathieu France. 

Meriden  Flint  Glass  Works United  States. 

Miellot France. 

Millar  (J.)  &  Co England. 

Monnoyer  Freree  et  Cie Belgium. 

Neret France. 
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List  of  awards,  Olivieri  (L.)  .> Italy. 

Class  19*  ' 

Gloss.    '  Paillard France, 

Pannier-Lahoche France. 

Pfolb France. 

Pomes France. 

Ponaln France. 

Radius France. 

Eeverdy  (L.-F.) Belgium. 

Rousseau France. 

„        ..  Schick-Weiler France. 

Honorable  men- 
tions. Socidte"  Anonyme  duVerreTrempe' France. 

Soullard France. 

Tiercelin France. 

Tomma8i  et  Gelsomini Italy. 

Traumer France. 

VantiUard France. 

Verrerie  de  Bergen Norway. 

Vincent France. 

Weberbeck  (F.  et  C.) Italy. 


COLLABORATOR. 
HONORABLE  MENTION. 


Fox  (contre-maltre  chez  M.  Deviolaine,  manufacturer 
of  bottles) France. 

franci.  FRANOE. 


The  official  introduction  to  the  class  divides  glass  prod- 
ucts under  eight  different  heads: 

nint  glass.  1.  "Cristauxf  crystal  glass  (flint  glass),  for  table  serv- 
ices ;  lusters,  candelabras ;  the  crystal  glass  of  luxury  and 
of  fancy,  cut  and  colored,  threaded,  gilded,  and  painted. 

Table  ware,  etc  2.  "  Gobeleterief7  fine  and  common,  for  table  use;  articles 
for  restaurants ;  bottles  for  gaseous  or  aerated  waters;  re- 
torts, and  other  apparatus  for  the  laboratory. 

Plate  gloss.  3.  "Les  glaces." — Mirror  glass,  plate  glass,  window  glass; 
colored  glass  for  pavements;  apparatus  for  light-houses; 
rough  glass,  channeled  glass ;  glass  for  roofs  and  covering 
plant-houses. 

window  glass.  4.  Les  verves  H  vitres. — White  and  colored  window  glass; 
cylinders  and  globes ;  oval  and  square  glass  tiles. 

Bottles.  5.  Wine  bottles ;  bottles  for  mineral  waters ;  bell-glasses ; 

convex  glasses. 

Enanifis.  6.  Enamels  in  mass,  and  tube  glass  for  jewelry  and  enam- 

eling. 

Minors.  7.  Mirrors. 

stained  glass.       8.  Stained-glass  windows. 

The  following  tabular  statement  shows  approximately  the 
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value  of  the  annual  production  and  exportation  of  glass  of      "***<». 
French  manufacture: 


Crystal  (flint)  glass 

"Qobtictcris" 

"GiM«" 

Window  class 

Bottles 


Production. 


Francs. 
11,000,000 
14,000,000 
25, 0C0, 000 
15,000,000 
40,000,000 


F-rnnrfn  Production. 

exports.       Exportgi 


Francs. 
4, 000, 000 
8, 000, 000 
8,000,000 
8, 000, 000 

12,000,000 


GREAT  BRITAIN. 


THOMAS  WEBB  &  SONS,  STOURBRIDGE. 


GREAT  BRITAIN. 


Thou.  Webb  & 
SonB. 


This  firm  exhibited  a  very  great  variety  of  table  and  deco- 
rative glass  ware.    The  "  metal/'  as  the  glass  is  called  by 
glass-makers,  was  particularly  clear  and  brilliant  and  of  giS^11*11*  flint 
high  refractive  power,  showing  to  great  advantage  in  the 
heavily -cut  ware  and  in  the  chandeliers.    One  novelty  par- 
ticularly worthy  of  mention,  a  heavily-cut  service,  had  the 
appearance  of  being  set  with  rubies  in  rosettes  at  the  apex 
of  the  glass  facets*     They  are,  in  fact,  octagons  of  ruby 
glase,  as  perfectly  cut  as  any  gem,  surmounting  and  firmly 
united  with  the  brilliant  crystal  groundwork.    They  are  the   service    with 
remnants  of  a  complete  coating  of  the  surface  by  ruby  glass, raby  8tn  8' 
while  the  piece  is  in  the  molten  state,  the  subsequent  deep 
catting  removing  all  but  the  tips  of  the  diamonds.    A  sim- 
ilar service,  with  blue  glass,  gives  the  impression  of  being 
jeweled  with  real  sapphires.    By  the  side  of  these  a  mas- 
sive cut  service,  called  the  "  Queen  Anne,"  embodies  the  J^fig1  inA^ 
characteristics  of  the  glass  of  the  eighteenth  century,  har-  slM8- 
monizing  with  the  prevailing  styles  of  furniture  and  deco- 
ration. 

Engraved  and  etched  glow.  etSS*I2i  and 

This  was  shown  in  great  profusion  and  beauty.  It  in- 
cluded many  large  and  costly  pieces,  separately  mounted  as 
art  objects,  upon  pedestals  provided  with  the  means  of  turn- 
ing the  vases  around  before  the  eye.  These  objects  included 
designs  by  Mr.  Pearce,  but  were  mainly  the  result  of  the 
labors  of  Mr.  O'Fallon,  who  has  for  years  past  made  a  spe 
cial  study  of  designing  in  its  applications  to  glass.  The 
firm  spared  no  expense  in  having  the  designs  of  their  artists 
folly  worked  out  and  embodied  in  whole  services,  charac- 
teristic of  the  decoration  of  different  periods  and  countries. 
Thus,  there  were  services  of  Egyptian,  Celtic,  Indian,  As- 
syrian, Persian,  Arabian,  Greek,  and  Byzantine  designs,      design* 


Pearce. 
O'Fnllon. 


Services  in 
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gbkatbbitaih.      Am  on  g  the  purely  decorative  objects  were  a  pair  of  vases, 

sons08* Webb  *  eac^  a^0u^  Aft^n  inches  high,  upou  which  portions  of  the 

Parthenon  group  upon  the  frieze  of  the  Parthenon  are  copied  by  cut- 

VMeB*  ting  in  miniature— on  one  vase  in  intaglio  and  on  the  other 

in  relief.    Both  are  exquisitely  cut,  comparing  well  with  the 

best  ancient  specimens  of  the  glyptic  art.    Two  years  were 

required  for  the  engraving.     They  are  valued  at  about 

$2,000  each.    There  were  several  other  good  pieces,  orna- 

Fiaxmon.        mented  similarly  by  copies  from  Flaxman's  illustrations  to 

the  Iliad  and  Odyssey.     One   two-handled  vase,  about 

twenty  inches  high,  is  a  most  elaborate  work,  representing 

classic  vase.    Pluto  and  Proserpine  in  intaglio  on  the  body  of  the  vase, 

with  Grecian  and  Pompeian  ornamentation  on  the  handles 

and  neck. 

Lusteitd  glass.  Lu8tered  or  iridescent  glass. 

This  form  of  decorative  glass,  which  was  shown  by  a  few 
Lobmeyr.  examples  by  Lobmeyr  in  the  Austrian  section  at  Phila- 
Phiiadeiphia,  delphia  in  1876,  has  now  become  very  abundant  and  common. 
It  has  been  made  in  great  quantities  of  late,  and  it  may  be 
seen  in  the  shop- windows  in  London,  the  small  globes  being 
generally  filled  with  water  to  enhance  the  colored  effect 
The  brilliancy  of  the  iridescence  has  of  late  been  perfected 
and  increased,  and  it  is  most  satisfactory  when  seen  in 
shadow  and  not  in  full  light.  Chandeliers  and  decorative 
bulbous  plates  of  this  kind  of  glass  are  extremely  brilliant. 
Even  black  beads  for  trimmings  of  ladies'  costumes  are  now 
made  as  iridescent  as  peacock  coal. 

Bronzed  glass.  Bronzed  gldSS. 

Next  to  this  iridescent  glass,  and  partaking  somewhat  of 
its  character,  is  a  new  bronze  glass,  so  called  from  its  dark 
metallic  appearance,  like  old  bronze.  It  is  a  dark  green 
process.  glass,  which  has  been  subjected  to  corrosive  vapors  in  such 
a  way  as  to  bring  out  the  iris  hues  and  give  the  appearance 
of  great  antiquity.  This  effect  is  enhanced  by  the  classical 
shapes  in  which  the  vases  are  blown,  reminding  one  at  once 
of  the  ancient  Roman  glass  of  the  museums.  Yiewed  by 
transmitted  light  this  glass  is  dark  green,  like  glass  colored 
by  oxide  of  copper. 

glass! o^egia£s.  "  Venetian"  and  onyx  glass. 

The  production  of  glass  in  the  Venetian  style  is  not  neg- 
lected by  this  firm.  The  characteristic  forms  and  styles  of 
decoration  of  the  old  Venetian  makers  are  well  represented. 
But  the  most  satisfactory  and  attractive  novelty  of  all  is 
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the  onyx  glass,  in  which  we  have  the  promise  of  a  rapidly  qbbat  Britain. 
expanding  and  charming  art  industry,  by  which  we  can  notg^0*  Webb  & 
only  have  good  copies  in  form  and  material  of  the  celebrated   onyx  glass. 
Portland  Vase,  but  original  productions  in  the  same  style.    Portland  vase. 
It  is,  in  fact,  a  revival  of  the  art  to  which  we  are  indebted 
for  the  Portland  Yase,  which,  as  is  generally  known,  is 
formed  of  glass — a  dark  glass  for  the  body  and  a  white  opal 
glass  for  the  raised  figures  overlying  it,  but  all  in  one  piece. 
To  produce  such  vases  it  is  only  necessary  to  first  envelop  J^gg**     de* 
the  whole  surface  of  the  vase  with  a  thick  coating  of  white 
or  opal  glass,  and  then  to  cut  away,  down  to  the  ground- 
work or  body  of  darker  glass,  all  that  is  not  required  to 
form  the  raised  figures.    These  figures  are  sculptured  and 
engraved  in  minute  detail  by  steel  points  used  as  gravers, 
as  stone  cameos  are  wrought  out  of  the  solid  onyx.    The 
effects  are  the  same.     Among  the  pieces  so  formed  are 
exact  reproductions  of  the  Portland  Yase  and  other  speci- 
mens, notably  the  "Dennis  Vase,"  designed  and  sculptured   Dennis  vase, 
by  J.  Northwood.    It  stands  about  eighteen  inches  high,    J-  Northwood. 
and  the  beautiful  oviform  body  presents  on  one  side  the 
Triumph  of  Galatea,  and  on  the  other  a  copy  of  the  Aurora 
of  Guido.    It  is  a  beautiful  object  and  the  largest  yet  at- 
tempted.    It  is  not  yet  finished.     Two  years'  work  has 
already  been  put  upon  it  and  it  will  require  two  more  years 
of  Mr.  North  wood's  best  labor  to  complete  it.    A  smaller 
vase,  with  the  Aurora  sculptured  upon  one  side,  is  valued 
at  $7,500. 

Engraved  colored  glass.  Engraved  od- 

As  closely  allied  to  this  method  of  manufacture,  we  may 
next  mention  the  great  variety  of  engraved  colored  glass 
now  beginning  to  attract  great  attention  by  its  beauty  and 
comparative  cheapness.  Upon  a  groundwork  of  milk-white  de8crlbedf r00eM 
or  opal  glass  thin  coatings  of  blue  and  rose-pink  glass  are 
spread  successively.  The  pink  colors  are  especially  re- 
markable for  their  delicate  gradations  and  shades  of  color. 
A  great  variety  of  small  objects  for  decoration  are  made  in 
this  manner.  They  are  handed  over  to  the  engraver,  who 
with  his  wheel  cuts  through  the  outer  coats  of  color  down 
to  the  groundwork  of  white  glass.  Extremely  fine  lines 
and  delicate  effects  may  be  so  produced.  The  process  in- 
vites and  requires  careful  drawing  and  skilled  designing. 
This  Mr.  OTallon  has  not  failed  to  appreciate,  and  most  of  O'FaUon. 
the  specimens  are  wrought  from  his  designs.  One  in  par-  Ded*n8- 
ticular  attracts  attention,  as  representing  the  development 
of  the  tadpole  into  a  full-grown  frog ;  the  successive  stages 


238  UNIVERSAL   EXPOSITION   AT   PARIS,   1878. 

orbat  »MTADr.  0f  growth  being  shown  by  a  procession  of  tadpoles  amongst 
^Thos.  Webb  &  aquatic  plants.    The  completed  frog  stands  upon  a  lily-pad, 

and  seems  to  be  announcing  himself  to  the  world  in  a  burst 
of  his  peculiar  eloquence.  This  material  is  well  adapted 
also  to  diapered  and  geometrical  designs.  Some  of  this 
glass  has  already  found  its  way  to  the  United  States,  and 
is  used  chiefly  for  mounting  in  silver  or  plated  ware. 

POWELL'S  GLASS. 

James  Powell  James  Powell  &  Sous,  of  Blackfriars,  London,  sent  also 
some  new  styles  of  glass  dinner  services  and  decorative  ob- 
jects, in  a  peculiar  olive  green,  in  brown,  and  in  opalescent 
glass,  all  of  which  were  strikingly  peculiar  and  attractive. 
They  all  show  a  great  mastery  of  the  art,  and  at  the  same 
time  a  good  appreciation  of  the  decorative  requirements 
of  the  period. 

Walt.  ITALY. 


The  chief  attraction  was  the  unique  display  by  the  "  Yen- 
ice  and  Murano  Glass  and  Mosaic  Company,  Limited,"  of 
30  St.  James  Street,  London,  and  731  Gampo  San  Via,  Ven- 
ice 

Venice  and        "  VENICE  AND  MURANO  COMPANY. 

Murano      Glass 

pany.  This  company  was  formed  in  the  year  1866,  by  a  fow  En- 

year  "Sue.        e  glish  gentlemen  whose  interest  in  Italian  art  induced  them 

to  subscribe  the  capital  necessary  to  give  a  proper  artistic 
and  commercial  direction  to  the  revival  of  an  industry  for 
which  Venice  and  Murano,  in  their  palmy  days,  had  acquired 
a  world-wide  celebrity. 

It  was  not  an  easy  task,  for  although  the  workmen  re- 
tained certain  traditions  of  the  ancient  art  and  methods, 
their  taste  had  become  vitiated  by  working  from  inartistic 
models,  and  time,  patience,  and  special  efforts  were  requisite 
to  induce  them  to  produce  higher  and  more  artistic  types, 
more  worthy  of  their  intelligence  and  skill. 
signor  a.  Aided  by  Signor  Alessando  Castellani,  and  by  the  frag- 
Kevivai  of  ments  of  some  of  the  more  remarkable  ancient  productions, 
which  he  carried  with  him  and  exhibited  to  the  workmen, 
the  company  has  been  able  to  produce  objects  which  com- 
pare with  the  best  work  of  the  ancient  artists,  and  to  repro- 
duce some  of  the  most  celebrated  objects  preserved  in  the 
museums.  Many  of  these  precious  objects  were  placed  be- 
fore the  workmen  by  Castellani,  and  their  ambition  was  at 
once  aroused  and  stimulated.  Their  success  in  imitation  and 
in  working  by  the  same  methods  is  fully  proved  by  the  re- 
sults shown  in  the  cases  of  the  company  at  Paris. 
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The  exhibit  was  arranged  in  chronological  order,  begin-        "*"• 
ning  with  copies  of  early  Eoman  and  Christian  glass  from    copies  of  early 
originals  preserved  in  the  library  and  in  the  Christian  Mu-  etc™"1      e     ' 
scum  of  the  Vatican  at  Borne,  aud  including  reproductions 
of  Soman  "murrhine"  and  vitreous  pastes  imitating  agates, 
jacinth,  sapphires,  etc.;  copies  of  Arab-Egyptian  lamps,  en-    ^  Arab^nnd 
ameled;  copies  of  early  Venetian  glass  urns,  tazzas,  and°U)ect8. 
nuptial  goblets;  enameled  glass,  glass  mosaics,  and  mar- 
quetry work  in  glass,  down  to  lusters,  girandoles,  and  can- 
delabra for  modern  theaters.    A  few,  only,  of  the  more  in- 
teresting and  important  specimens  will  be  noticed. 

In  the  collection  of  enameled  glass  there  were  vases,  ba-  Enameled  giaaa. 
sins,  lamps,  and  reliquaries,  two  of  the  latter  in  enfumi 
glass,  enameled  in  colors  and  gold,  with  inscriptions  in 
Arabic-Byzantine  style,  formed  after  an  original  in  Mr.  Cas- 
tellani's  collection,  and  the  motive  of  the  ornamentation  from 
the  fragment  of  a  bass-relief  found  in  the  island  of  Torcello. 
There  was  also  a  nuptial  goblet  of  sapphire  color,  enameled  Nuptial  goblet, 
with  figures  and  landscape,  with  medalion  portraits  of  a 
young  man  and  woman,  representing  nuptials  of  the  four- 
teenth century.  It  is  an  exact  reproduction  of  the  celebrated 
Coppa  Nuziale  in  the  Corner  Museum  at  Venice,  the  work  of 
a  Muranese  artist  of  the  fifteenth  century.  But  the  most 
interesting  of  all  the  reproductions  is  found  in  the 

St  MarWs  Tazza.  m      St.  Mark'. 

7  Taiza 

an  exact  reproduction  of  the  famous  tazza  in  the  treasury 
of  St.  Mark's,  at  Venice.    It  is  blown  in  black  glass,  and  is 
not  over  six  inches  high,  but  the  original  is  valued  at  over 
80,000  francs.    This  original  was  one  of  the  treasured  ob- 
jects sent  home  to  France  by  Napoleon  I,  but  afterwards  re- 
turned.   For  the  purpose  of  making  the  copy,  which  is  ex- 
cellent, the  original  was  borrowed  of  the  government.    The 
copy  in  black  glass,  like  the  original,  is  enameled  in  various    Copy  in  black 
colors  and  gold,  and  has  round  the  circumference  medalions  fi^Cotoraenami 
and  Coptic  inscriptions  divided  into  several  zones.    It  is  *ol<L 
mounted  like  the  original  by  Signor  Castellani. 

The  original  tazza  is  considered  to  be  a  work  of  the 
eleventh  or  twelfth  century,  and  it  is  believed  by  some  that 
the  art  of  enameling,  as  practiced  at  Limoges,  was  started 
and  stimulated  by  seeing  this  vase. 

Copies  from  the  Blade  collection.  siade  collec- 

tion. 

The  exhibit  contained  seventy  different  pieces,  reproduced 
after  specimens  selected  from  among  the  best  Muranese 

types* 
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_     From  the  Murano  Museum,  also,  there  was  a  choice  selec- 
jeS?in8th0e  m£  tion  °*  ^^  different  pQces,  exemplifying  all  the  phases  of 
Vano  Museum,     manufacture  in  that  island,  including  a  large  vase  in  opa- 
line jasper  and  ruby  glass,  with  two  handles  in  the  shape  of 
swans,  standing  thirty  inches  high ;  a  chalice,  with  cover  in 
opal;  and  a  large  chalice,  with  cover  of  great  delicacy. 


Roman 
murrhine  glass. 


Pliny. 


Perforated  sil- 
ver glass-lined 
eups. 


Onyx  cap. 
Castellani. 


Cameo  gl 


Roman  murrhine  glass. 

In  the  beautiful  collection  of  colored  pastes,  gem-like  in 
color  and  brilliancy,  there  were  cinerary  urns,  cups,  patera, 
and  goblets.  Pliny  is  supposed  to  have  referred  to  this 
glass  when  he  wrote,  "Album  et  murrhina  aut  hyaclnthos 
sapphirosque  imitatum  et  omnibus  aliis  coloribus," in  describing 
the  transparent  and  opaque  colored  glass  which  was  so 
highly  valued  in  his  time. 

In  this  series  there  were  silver  goblets,  or  cups,  with  ellip- 
tical perforations  half  an  inch  long  at  the  sides,  through 
which  an  inner  lining  of  sapphire  or  ruby  glass  protrudes 
like  gems.  The  whole  surface  seems  set  with  round  cut  and 
polished  sapphires  or  rubies.  The  glass  lining  of  the  silver 
is  perfect  throughout,  but  bulges  and  protrudes  through  the 
openings.  It  is  evident  that  the  silver  goblet  is  first  made 
and  polished,  with  the  openings  left  in  the  sides,  and  then, 
being  warmed,  is  lined  with  glass  by  blowing  a  bulb  inside 
of  it,  the  lining  protruding  through  the  spaces.  These 
linings  were,  of  course,  very  tight  and  close  fitting,  and 
could  not  be  removed  without  breaking  or  melting  the  silver. 
These  cups  are  copied  from  an  original  in  the  British  Mu- 
seum. Sapphires,  emeralds,  amethysts,  and  rubies  were 
thus  imitated. 

A  cup  in  imitation  of  onyx — a  copy  of  one  in  the  treasury 
of  St.  Mark's — was  mounted  in  silver  gilt  by  Signor  Castel- 
lani ;  another,  also  copied  from  one  in  St.  Mark's  treasury, 
and  mounted  in  silver  by  Castellani,  has  the  colors  of  topaz 
and  emerald.  A  patera  in  murrhine  colors,  white,  blue,  and 
yellow,  is  a  facsimile  of  the  original  in  the  National  Museum 
at  Naples. 

Some  vases,  in  imitation  of  agate,  are  copied  as  to  form 
from  originals  in  Signor  Castellani's  collection. 

Cameo  glass. 

There  were  interesting  specimens  of  glass  prepared  for 
cutting  like  cameos.  Cups  and  bowls  for  this  purpose  are 
formed  of  an  inner  body  or  layer  of  dark  blue  glass,  with  an 
outer  coating  or  layer  of  even  thickness  of  opaque  white 
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glass,  in  which  the  design  is  wrought  by  carving  or  grind- 
ing down  to  the  dark-colored  sub-layer,  or  foundation.  This 
outer  white  layer  is  about  one-eighth  of  an  inch  thick,  and 
is  chiseled  in  high  relief,  in  a  similar  manner  to  that  by 
which  the  Portland  Vase  in  the  British  Museum  was  formed, 
and  also  the  Pompeiian  Vase  in  the  museum  at  Naples.  It 
is  a  difficult  task  to  get  glass  mixtures  that  have  exactly  the 
same  degree  of  shrinkage  on  cooling.  The  two  differently 
colored  pastes  must  shrink  exactly  alike,  or  cracking  would 
result,  especially  when  the  outer  layer  is  chiseled  away  in 
forming  the  design. 

Christian  and  other  grafito  glass. 

The  specimens  Nos.  74  to  79  are  chiefly  patera;,  cups  and 
dishes  decorated  with  colors  and  engraved  or  etched  films 
of  gold  leaf.  Several  paterce  of  early  Christian  style  are 
reproductions  from  famous  examples  preserved  in  the 
Christian  Museum  of  the  Vatican,  and  are  ornamented  with 
medallions  in  etched  gold  leaf,  inclosed  between  two  layers 
of  glass.  A  dish  is  ornamented  with  subjects  on  etched 
gold  leaf  representing  the  Bible  history  from  chaos  to  the 
crucifixion  of  St.  Peter  j  diameter  sixteen  inches.  Many  of 
these  objects  may  be  considered  as  restorations,  being  mod- 
eled from  mere  fragments,  which,  however,  served  to  indi- 
cate the  full  and  complete  form  of  the  ancient  vessel. 

Mural  glass  mosaics. 


ITALY 


Cameo  glass. 


(Trojtto  glass. 


Vatican 

museum. 


Glass  mosaics. 


This  company  has  executed  a  great  number  of  important 
decorative  mural  mosaics  in  Great  Britain  and  on  the  Con- 
tinent The  perfecting  of  this  art,  so  extensively  practiced 
in  the  middle  ages,  has  engaged  the  earnest  attention  of  the 
company.  It  was  not  until  numerous  costly  experiments 
had  been  made  that  they  successfully  reproduced  the  ancient 
smalti  tints,  examples  of  which  were  shown.  Among  the  t^01"* tuulu 
mosaics  shown,  one  was  particularly  interesting  as  a  precise 
reproduction  of  one  of  the  spandrils  designed  by  and  ex-    copies  •*  i*. 

man   mnsal  mo- 

ecuted  under  the  direction  of  Raphael  in  the  ceiling  of  the  sates. 
Chigi  Chapel  in  the  Church  of  Santa  Maria  del  Popolo  at 
Borne,  representing  one  of  the  signs  of  the  zodiac,  with  two 
figures.  Another  piece,  a  panel,  represents  at  the  upper 
end  the  conversion  of  St.  Paul,  and  is  on  an  Arabic-Byzan- 
tine ornamentation.  This  and  thirteen  other  similar  panels 
were  executed  by  the  Venice  and  Murano  Company  for  the 
Gibbs's  Memorial  in  Tyntesfield  Chapel,  near  Bristol,  En-  G1W»  ***>«*■ 

gland. 
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Keferenoe    to     por  fan  detail 8  regarding  the  various  exhibits  in  Class 

Charles    Colne'a  .  ~  ^ 

report,  foUo wing.  19?  l  refer  to  the  following  report  of  Mr.  Charles  Coln6,  who 

has  long  been  practically  familiar  with  the  manufacture  of 
glass,  and  has  presented  a  very  interesting  view  of  the  sub- 
ject of  the  display  at  Paris,  and  the  practical  lessons  taught 
by  examination  of  the  European  methods  and  results. 

WILLIAM  P.  BLAKE, 

Honorary  Commissioner. 


GLASS  AND  GLASS  WAEE. 

Id  the  reports  of  the  American  Commission  upon  the   short  and  im- 
Paris  Exposition  of  1867  very  little  is  said  upon  the  sub-  gKsTin^re^lous 
ject  of  glass.    A  few  short  notices  are  to  be  found  on  the report8, 
Siemens  furnaces,  lighthouse  lenses,  FeiFs  glass  for  optical  conSnuJio^er? 
purposes,  the  plate-glass  exhibits,  and  stained  and  painted  St^aT  p5£ 
glass,  but  nothing  is  said  on  the  techniqvs  of  glass-making. 1867- 
The  reports  of  the  American  Commission  upon  the  Vienna  co^Ssion^n? 
Exposition,  1873,  contain  simply  a  notice  upon  the  ma-  JJtlXfat  vu>nn£ 
chmery  and  the  application  of  Tilghman's  sandblast  pro- 1873- 
cess,  upon  cryolite  used  in  glass-making,  and  a  short  allusion 
to  chemical  glass-ware.    It  is  a  little  singular  that  an  exhi- 
bition held  in  the  center  of  so  important  a  glass-producing 
country  should  have  received  no  notice  of  its  glass  industry 
by  the  United  States  Commissioners. 

The  French  report  on  glass  at  the  Vienna  Exposition   French  Reports 

.  °  r  on  Exposition  at 

contains  about  thirty  pages,  several  of  them  devoted  to  Vienna,  1873. 
statistics  upon  the  extent  of  the  Bohemian  glass  manufact- 
ures ;  upon  the  Italian  fancy  glasses  and  mosaics ;  upon 
plate  and  window  glass,  bottles,  optical  glass,  enamels,  and 
pearls ;  and  closing  with  a  notice  on  the  sand-blast  process. 

The  report  on  our  own  Centennial  Exhibition  is  scarcely  centemSaiStE2 
more  than  a  catalogue  of  exhibitors,  and  contains  no  statis-  wwtion  Report 
tical  or  descriptive  information. 

The  English  Centennial  report,  beside  a  short  dissertation    EngtehRcport 
upon  the  glass  of  different  countries,  a  flattering  notice  of  Exhibition. 
our  own  manufactures,  a  short  historical  sketch  of  them, 
and  a  very  brief  review  of  the  exhibits,  contained  nothing 
whatever  descriptive  of  the  glass  business. 

In  the  French  report  on  the  Centennial  is  a  short  notice  of  F*mch  Report 

r  on       Centennial 

about  four  pages,  simply  noticing  our  pressed  ware  and  a  Exhibition. 
few  things  which  are  novelties  to  French  manufacturers. 

In  these  reports  ceramics  and  glass  have  the  same  re- 
porters. These  arts  are  closely  allied,  but  much  more  inter- 
esting descriptions  are  given  in  the  ceramic  department. 

In  the  information  furnished  by  our  home  manufact- 
urers I  received  lists  of  prices  which  would  have  been 
interesting  at  the  time  they  were  given.  Business,  how- 
ever, having  shown  great  activity,  and  the  demand  for 
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goods  having  increased,  these  prices  are  no  longer  useful,  as 
a  great,  rise  has  taken  place  of  late.  It  is  not  necessary  to 
inclnde  in  these  reports  the  statistics  of  imports  and  ex- 
ports in  glass  ware,  as  our  government  publishes  regularly, 
through  the  Bureau  of  Statistics  at  Washington,  all  infor- 
mation desired  on  that  subject. 
The  display  of  glass  at  the  Exposition  was  principally 
Countries  confined  to  the  French,  British,  Austrian,  Italian,  and  Bel 

which    made    a     .  ..  .     -  , .  ,         ,  .,  .,  «  -,     . 

display  of  glass  gian  sections.     A  few  scattered  exhibits  were  found  m 
at  'aria,  1878.     gpain)  Portugal,  Russia,  Norway,  Sweden,  Hungary,  and 

Holland,  but  nothing  worthy  of  special  mention.    Germany 
did  not  exhibit, 
scant  exhibit     The  United  States,  as  we  have  already  mentioned,  had 

of  United  States ,     A  ,  .'  .  ^  _.    ^   \  _   ,      ' 

products,  but  a  very  scant  exhibit — a  few  cut  flint-glass  articles  from 

com^  Glwthe  Meriden  Glass  Company  of  Connecticut    It  is  much 

to  be  regretted  that  more  of  our  works  did  not  exhibit  some 
of  their  celebrated  pressed  wares.  Feeling  that  America 
should  not  remain  unrepresented  at  a  world's  fair,  the  writer 
of  this  report  had  some  glass-ware  sent  to  him  and  exhibited, 
but  unfortunately  too  late  to  receive  any  premium,  which 
it  certainly  would  have  received.  These  goods  were  exhibited 
in  the  United  States  annex.  Although,  through  delays  and 
slowness  of  management  of  the  French  line  of  steamers, 
these  goods  were  only  on  exhibition  about  a  month,  they 
nressedsSS!01"1  nevertheless  attracted  a  great  deal  of  attention  from  the 

European  manufacturers.    Many  were  the  inquiries  to  know 

how  such  thin  and  large  pieces  could  be  pressed  without 

mold  marks  and  with  such  clearness  of  metal.    These  sam- 

„   .  ,  ™     ples  wer(*  furnished  by  the  Central  Glass  Company  of 

Central    Glass 

Company  of  Wheeling,  W.  Va.,  a  company  which  well  deserves  the 
g'  praise  bestowed  on  it  in  the  French  report  of  our  Centennial 
Exhibition.  Nothing  was  found  to  equal  or  even  approach 
this  American  pressed  ware  in  any  of  the  other  depart- 
ments. The  beauty  and  brilliancy  of  the  metal,  lime  glass, 
excited  the  admiration  of  the  foreign  manufacturers. 

c^ntrk?  gla5    France,  England,  Austria,  Bohemia,  and  Belgium  may 

Europe.  be  said  to  be  the  leaders  in  the  glass  manufacture  of  Europe. 

In  articles  of  art  and  luxury  they  are  vastly  ahead  of  the 
other  nations,  as  well  as  of  this  country.    The  artistic  taste 

^French  «rttotf°  of  France  is  shown  in  her  glass  ware,  as  in  everything  that  is 
manufactured  in  that  country.  The  elegance  of  the  shapes, 
the  lightness  of  the  pieces,  and  the  beauty  of  the  glass  com- 
bine to  make  her  wares  remarkably  beautiful. 

tr£n*™es.An8"  Austria  next,  by  her  graceful  wares  and  pretty  decora- 
tions, variety  of  shapes,  and  beautiful  engraving,  may  be 
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said  to  be  unsurpassed,  and  ranks  with  France,  though  she    Austria. 
leans  more  towards  the  old  Germanic  art. 

England,  with  her  splendid  execution  of  workmanship,  jj^f11^  •JJJg" 
her  regularity  of  work,  her  beautiful  engraving,  equal  in  ""g^P 
many  respects  to  the  Austrian,  her  splendid  and  brilliant  glass. 
flint,  the  purest  to  be  seen,  maintains  a  position  in  the  glass 
industry  of  which  she  is  justly  proud. 

Italy,  with  her  profuse  imitation  of  ancient  glass  ware, ,  Italian  repro- 

\  •  ,  ,  i%      ,  .  ,     ~    ^         j      .«.  i     duotion    of    the 

vases  of  irregular  shapes,  flasks  with  flattened  sides,  awk-  antique. 

wardly  designed  wares  in  all  varieties  of  colors,  more  or 

less  perfect,  her  looking  glasses  overloaded  with  a  mass  of 

multicolored  glass-leaves,  her  chandeliers  containing  all  the 

colors  imaginable,  is  not  calculated  to  impress  any  one  with  oi-nSntf8    of 

the  idea  that  her  work  is  well  executed  and  harmonious  in 

colors,  taste,  or  design. 

Belgium  did  not  represent  what  she  is  capable  of  doing —  it^^i!^d  Wt© 
the  largest  manufacturers  of  table  ware,  etc.,  not  having  windowantipLite 
deemed  it  worth  their  while  to  exhibit.  Judging,  however, 
from  what  I  saw  five  years  ago  in  the  depdt  of  the  prin- 
cipal manufactory  of  Belgium,  the  Yal  St.  Lambert,  the 
glass  industry  in  that  country,  if  not  fully  up  to  other  coun- 
tries in  high  artistic  productions,  is,  in  the  more  strictly 
useful  line,  at  least  capable  of  competing  successfully  with 
other  nations. 

It  has  been  the  aim  in  this  report  to  give  to  our  manu- 
facturers whatever  information  I  could  procure,  which  I 
thought  might  be  useful  to  them. 

I  acknowledge  with  pleasure  the  valuable  help  received     Acknowiedp- 
from  several  persons  with  whom  I  corresponded.     In  Aus-  once: 
tria,  Mr.  L.  Lobmeyr,  the  celebrated  glass  manufacturer  of  l.  Lobmeyr. 
Vienna,  very  kindly  gave  me  valuable  information  about 
the  Austro-Hungarian  glass  industry.    His  work, "  Die  Glus- 
industrie:  ihre  Oeschichte,  gegemcartige  Entwicklung  und  Sta- 
tistik"  (the  Glass  Industry:  its  History,  Present  Improve- 
ments, and  Statistics),  is  spoken  of  very  highly  by  compe- 
tent authority.    To  Mr.  J.  M.  J'Fallon,  the  talented  artist   J.M.O'Fou*n. 
and  designer  of  Messrs.  Thos.  Webb  &  Son  3,  of  Stourbridge, 
England,  I  am  also  indebted  for  valuable  information  upon 
the  glass  interest  of  England.    The  almost  total  absence  of 
published  information  in  England  upon  her  glass  works 
makes  it  a  difficult  matter  to  collect  data  upon  the  subject. 

Thanks  for  information  furnished  are  also  due  to  M.  A.    A-  i*croix. 
Lacroix,  of  Paris,  the  celebrated  manufacturer  of  colors  for 
painting  on  china  and  glass. 

Messrs.  Adams  &  Co.,  of  Pittsburgh,  the  well-known    Adam»&Co. 
glass  manufacturers,  furnished  me  such  complete  iuforma- 
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mentoC^°aMi8?  ^on  a^out  *^e  g^w  industry  in  this  country  that  I  found 

•no©:  it  a  material  help. 

^Day  &  will-  Messrs.  Day  &  Williams,  window-glass  manufacturers,  of 
Kent,  Ohio,  furnished  very  valuable  information  on  that 
branch  of  glass  making.     I  desire  also  to  acknowledge 

Thomas  Gaffleid.  valuable  help  from  Mr.  Thomas  Gaffield,  of  Boston,  an  ex- 
nianufacturer,  now  au  amateur  and  lover  of  the  glass  art. 
His  experiments  on  the  discoloration  of  glass  have  beeu 
eulogized  by  nearly  all  competent  writers  on  glass,  and  his 
services  as  an  investigator  are  well  known.  I  have  received 
several  publications  from  their  authors  and  publishers,  aud 
wish  to  express  my  thanks  for  their  kindness.  They  are  as 
follows: 

on  •?Sffi?^S     "  Pottory>*  by  Geo-  Ward  Nichols,  Cincinnati, 
ceived.  *<  China  Painting,"  by  Miss  McLaughlin,  Cincinnati. 

"Hints  to  China  and  Tile  Decorators,"  by  John  C.  L. 
Sparkes,  Boston. 

"  Faience?  by  Madame  L.  H.  Brasier  de  la  Vauguyon, 
Boston. 

"  China  Painting,"  and  a  very  tine  album,  by  Camille 
Piton,  principal  of  National  Art  Traiuing  School,  Phila- 
delphia. 

"  Report  of  the  Belgium  Commission  on  the  late  Paris 
Exposition,"  from  M.  Jules  Deprez,  manager  of  the  Val  St, 
Lambert  Glass  Works,  Belgium. 
PauiDejaniin.     I  am  also  indebted  to  M.  Paul  Dejardin,  of  the  French 
legation,  for  valuable  books. 
anScipSodmenaJ     *  hope  to  see  in  our  next  exhibition,  which  is  now  pro- 
Bx^b!ti°on0f  tb$Jected,  vast  improvements  in  our  glass  industry,  especially 
1883.  in  the  fine  wares  which  are  seen  in  such  abundance  abroad, 

and  which  are  so  rarely  met  here  as  the  production  of  our 
home  works,  and  hope  that  we  may  soon  emancipate  our- 
selves from  the  importation  of  plate-glass,  and  that  our 
home  capitalists  will  see  the  wide  field  which  is  opened  for 
such  an  industry  in  this  country.  The  importation  of  table 
import*  of^iau-  and  other  household  wares  is  fast  losing  its  market  here 
ware*  and  has  almost  ceased.     With  the  exception  of  fine  wares 

and  part  of  our  window  and  plate-glass,  .we  are  now  sup- 
plying  our  home  consumption.    Nature  has  favored  us  be 
yond  example  in  laying  at  our  doors,  in  almost  every  section 
of^fmateriSS?0  of  the  country,  an  abundance  of  materials  for  glass  making. 

Capital  and  skill  is  all  that  is  wanting  to  make  us  the  first 
glass-producing  nation  of  the  earth.  If  we  act  wisely,  in 
course  of  time  we  shall  command  many  markets  now  sup- 
plied by  manufacturers  abroad. 


FRANCE.  francb. 


It  is  very  natural  for  a  nation  holding  an  exhibition  on 
her  own  territory  to  make  a  full  display  of  her  industry.  It 
is  not  therefore  surprising  that  the  glass  interest  of  France 
was  fully  and  well  represented.  Among  the  most  attract- 
ive displays  stood  the  Baccarat  exhibit,  one  of  the  oldest,  d.Tho  principal 
and  the  largest  glass  manufactory  of  France.  Next  in  im- 
portance are  the  Glichy  glass  works,  those  of  Pantin,  Sfcvres, 
St.  Ouen,  and  Aubervilliers,  all  near  Paris,  and  the  com- 
bined establishments  of  Vall6rysthal  and  Portieux,  in  the 
Yosges. 

To  describe  minutely  the  beautiful  wares  exhibited  by 
these  and  other  factories  would  require  too  much  space. 
I  cannot  be  expected  to  give  more  than  a  summary  of  the 
principal  and  most  attractive  articles. 

OOMPAQNIE  DES  OBISTALLEJilES  DE  BAOOAMAT. 

This  firm  had  the  largest  display,  occupied  a  very  promi-  w$j™*ratglm 
nent  position  in  the  glass  section,  and  on  account  of  its  well- 
known  reputation  was  the  center  of  attraction.  The  promi- 
nent object  was  the  glass  temple  of  massive  cut  glass,  on  oims  temple. 
the  top  of  which  stood  a  silver  statue  representing  Mercury. 
This  temple  was  constructed  with  an  open  cupola  of  flying 
spandrels,  each  a  solid  curved  beam,  supported  by  six  hand- 
some Corinthian  columns — the  mythological  god  in  a  flying 
attitude.  The  base  showed  a  balustrade,  upon  which,  at 
regular  intervals,  were  placed  six  vases  or  urns.  The  whole 
temple  was  made  entirely  of  glass  pieces,  cut  and  adjusted 
to  form  the  structure.  The  effect  was  grand  and  beautiful. 
Although  the  tout  ensemble  seemed  to  be  a  wonderful  piece 
of  design,  yet  when  the  workmanship  was  looked  at  crit- 
ically it  was  easy  to  perceive  that  the  cutting  of  the 
several  pieces  was  far  from  being  regular.  Some  of  the 
joints  were  not  as  close  as  could  be  desired,  nor  were  the 
several  pieces  cut  alike.  These  defects,  however,  passed 
unperceived  to  the  ordinary  eye,  and  the  effect  of  such  a 
dazzling  mass  of  flint  glass  was  really  grand.  It  might  be 
called  a  tour  deforce,  and  but  few  factories  are  capable  of 
producing  such  a  handsome  and  costly  edifice.  In  regard 
to  the  color  of  the  glass  of  this  firm,  although  it  shows  a  As  to  the  ifm 
vast  improvement  upon  that  of  1867,  as  can  be  seen  by  Fincy  of  their 
comparing  the  present  exhibit  with  two  large  urns  or  vases 
which  were  also  exhibited,  and  had  already  been  shown  in 
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FRAyca-      1867,  yet  it  is  still  lacking  in  the  brilliancy  and  dazzling 
Vf^ntg]MB-  reflection  of  light  of  the  Buglish  flint-glass. 

Next  to  this  temple  was  a  very  large  chandelier,  with  a 
solid  glass  bottom  bowl  cut  in  prisms ;  the  drops  made  of 
cat  green  upon  ruby  doubled  glass,  the  bobSclies  or  sockets 
cut  on  the  border  and  painted  in  enamel  colors.  Another 
chandelier,  equally  large,  was  entirely  of  flint  glass,  the 
bottom  being  formed  by  a  large  ball  cut  in  diamonds,  some 
of  the  drops  bell-shaped  and  others  cut  in  prisms,  with  a 
sharp  point.  Quite  a  number  of  other  chandeliers  were  also 
shown,  some  in  colored  and  white  flint;  among  others,  an 
immense  one,  with  crown  top.  None  of  these  chandeliers, 
although  very  handsome,  could  compare  with  the  matchless 
ori^T11^1  with  productions  of  the  Osiers,  in  the  British  section,  in  boldness 

of  execution,  design,  or  perfection  of  work.    The  following 
articles  are  also  worthy  of  mention : 

Not  ices  of  arti-  a.  very  handsome  toilet  box,  representing  a  temple  with  glass  columns, 
mounted  in  silver,  the  panels  and  top  beautifully  engraved  with  tho 
wheel. 

Several  urns  of  amber  and  white  glass,  acid-etched.  These  urns  or 
amphora,  with  an  etched  head,  were  mounted  upon  tripods  of  cut 
glass,  with  rings  hanging  from  the  top  of  the  branches;  a  very  hand- 
some design. 

A  game  of  chess,  with  board  and  men  of  glass,  the  board  mounted  in 
gilt  metal ;  the  chessmen  depolished,  one  sot  in  white  glass  and  the 
other  in  ruby ;  the  squares  upon  the  board  had  been  etched,  represent- 
ing  alternate  white  and  ruby  squares. 

A  large  variety  of  quaint-shaped  and  oval  articles  engraved  in  clear 
and  dead  surface.  The  thin  wares  of  this  house,  although  very  hand- 
some, do  not  equal  others  exhibited  elsewhere. 

A  number  of  blocks  of  glass  cut  in  diamond,  showing  the  purity  of 
the  glass. 

A  white  glass  set,  cut  in  olive  pattern,  with  splits  in  the  middle,  cut 
spirally  around  the  articles ;  a  very  handsome  pattern  of  cutting. 

Very  large  and  heavy  ov*l  dishes  out  in  deep  diamonds. 

A  light  mousseline  set,  with  wheel-engraving. 

Another  set  cut  in  narrow  flutings  interspersed  with  diamonds.  A 
very  pretty  combination,  but  the  flutes  were  not  cut  very  regularly. 

A  thin  blown  set  engraved  with  an  armorial  device  representing  a 
horse  and  a  deer,  in  dead  surface ;  finely  done. 

A  number  of  articles  having  very  thin  and  long  handles  made  of  two 
rods  of  glass  twisted  together.  Many  of  them,  however,  were  put  on 
crooked. 

A  large  number  of  vases  in  opal,  decorated  in  the  Bohemian  stylo, 
were  well  done. 

A  pair  of  dishes  with  twisted  handles  in  deep  copper  ruby  of  a  very 
good  quality. 

Flagons  engraved  with  horse's  heads,  handsome  borders,  and  hollow 
blown  handles. 

Ruby  vases,  etched. 

A  jewel  box  in  gilt  panels,  engraved,  with  dead  surface. 
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Amber  and  ruby  vases,  engraved  and  etched,  with  four  twisted  and  __*b**°b* 
knotted  handles;  well  executed,  bat  not  put  on  as  correctly  as  the  En- 
glish. 

Several  articles  blown  in  ribbed  or  indented  molds,  free  from  the 
creases  generally  seen  in  the  bottom  of  the  ribs. 

A  few  pieces  of  thin  muslin  glass  decorated  in  enamels,  in  very  good 
taste. 

Coffee-pots  and  salvers  in  the  same  style  of  decoration  on  white  and 
ruby  glass. 

Square  vases  of  black  glass,  with  Japanese  decorations  in  very  good 
style ;  the  black  glass  of  especially  fine  color. 

Two  very  large  and  heavy  glass  vases  or  urns  made  np  of  a  number 
of  solid  pieces  of  glass  cut  in  bamboo.    These  vases  had  already  been  w^Jarftt  g^**' 
exhibited  in  1867.    The  glass  was  in  striking  contrast  with  the  pres- 
ent quality9  being  of  a  gray  bluish  cast,  which  kills  all  the  brilliancy 
of  the  material. 

Foot  very  handsome  Grecian  solid  cut-glass  vases  in  bamboo  pat- 
tern, with  short  handles,  a  spiral  cord  cut  on  the  body  of  the  vases. 
Very  handsome  and  striking  articles,  said  to  be  worth  $660  each. 

Two  large  toilet  tables  of  flint  glass  with  tripod  feet,  the  tops  cut  in 
small  diamonds  running  spirally,  the  stem  of  the  same  pattern,  the 
feet  cat  in  heavy  leaves  and  projecting  knobs.  These  tables  are  some 
of  the  beat  specimens  of  cutting  of  this  house. 

A  large  number  of  candelabra  cut  entirely  in  diamonds,  branches,    Notice*  of  arti* 
drops,  etc.  clea  <«hibitod- 

A  lot  of  small  chandeliers  with  a  ball  center-piece  painted  in  enamel. 

Etageres  and  fruit  bowls  in  a  great  variety  of  patterns. 

A  blown  elephant,  depolished  in  acid,  and  carrying  at  the  sides  small 
glasses ;  used  as  a  liquor  stand. 

A  flower  stand  with  a  heavy  out  fluted  bowl  mounted  in  gold,  others 
in  silver,  the  base  or  foot  cut  in  diamonds. 

A  set  of  table  ware  out  in  heavy  splits  and  diamonds,  with  heavy  cut 
bamboo  handles. 

Two  large  hexagon  opal  lamps,  decorated  in  Japanese  style,  iu  gold 
and  colors. 

A  large  variety  of  articles  blown  in  semi-muslin  glass,  engraved  in 
depolish,  clear  and  half  clear,  of  various  designs. 

A  variety  of  small  liquor-stand  bottles,  with  twisted  stoppers. 

Large  vases  of  ruby  upon  white,  in  deep  depolished  engraving,  hand- 
somely executed. 

A  coffee-pot,  amber  upon  white,  with  salver  otohed  in  depolish. 

Vases  and  jewel  boxes  in  a  peculiar  bluish  opal  which  was  not  seen 
elsewhere. 

A  large  solid  ball  of  glass  to  show  the  quality  of  the  metaL  An  ex- 
cellent glass,  free  from  impurities,  8tria,  or  air  bubbles,  and  very  fine  in 
color. 

A  few  pieces  of  flint  glass,  with  spun-glass  threads  of  different  colors; 
all  well  done. 

A  jug  with  four  compartments  forming  the  body. 

A  number  of  statuettes,  depolished  in  acid. 

A  very  large  punch  bowl,  with  large  waiter,  glasses,  and  spoons,  all 
cut  in  handsome  diamonds.  This  punch  bowl  is  one  of  the  largest 
pieces  on  exhibition. 

Two  handsome  flat  flagons,  decorated  in  enamel  colors,  representing  a 
peacock  and  a  snake,  both  exquisite  in  design. 
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raANCB-  I  have  only  described  the  different  styles  of  goods  and 

Baccarat  ubs-  decorations,  as  it  is  impossible  to  convey  an  idea  of  the  styles 
works.  and  designs  of  wares  without  illustrations.  Much  of  theacid- 

Add-etching.  etching  of  this  house,  although  done  by  the  printing  process 
on  paper  and  transferred  upon  the  glass,  is  of  a  remarka- 
bly fine  finish.    This  is  accounted  for  by  the  fact  that  many 
of  the  imperfections  are  corrected  by  scratching  the  designs 
orlSwwf. dec  W^^  a  needk  by  skilled  workmen.  Their  enameled  decorated 

ware  is  in  imitation  of  the  Persian  style,  and  is  very  well 

Colored  giasa.  done.  The  colors  of  their  colored  glass  are  very  pure  and 
brilliant*,   I  noticed  particularly  their  amber  and  ruby. 

Engraved  glass.  The  engraving,  although  well  executed,  is  not  in  any  way 
superior,  and  ia  many  cases  is  not  equal  to  the  English  or 

opal  glass.  Austrian.  The  decorations  upon  the  opal  glass  vases  and 
the  thin  blown  wares  of  this  firm  are  very  handsome.  In  a 
word,  the  late  Exposition  showed  us  that  the  well-deserved 
reputation  of  this  house  is  as  good  as  ever,  but  it  cannot  be 
denied  that  some  of  the  glass  works  around  Paris  are  pro- 
ducing goods  fully  equal,  and  sometimes  superior.  For  in- 
stance, the  thin  blown  muslin  glass  wares  of  Glichy  cannot 
be  surpassed. 

The  Baccarat  glass  is  well  known  in  this  country,  and  is 
often  to  be  seen  on  the  shelves  of  our  dealers.  Some  of  our 
manufacturers  recognize  the  fact  that  the  goods  of  this  house 
are  models  of  taste,  and  we  find  their  shapes  reproduced  in 
pressed  glass  with  very  good  success. 

Clietay     glass-  "ORISTALLERIE  DE  OLIOHY,"  near  Paris. 

works. 

This  is  the  next  firm  iu  importance,  and  is  noted  for 
the  beauty  of  its  wares.  The  variety  of  goods  of  this  house 
is  almost  as  great  as  that  of  Baccarat.  Amoug  the  notice- 
able articles  are  the  following : 

Xoticj-sof  nrti-  Two  large  urn.-*,  ruby  upon  opal,  the  ruby  plain,  of  a  dark  hue,  but 
very  brilliant.  This  combination  makes  a  very  handsome  shade  of 
color. 

A  large  bowl,  of  twisted  filigree  laid  horizontally,  and  kept  very 
straight  in  blowing,  the  bowl  very  thin,  mounted  on  a  gilt  stand. 

A  pair  of  crystal  bowls,  with  spiral  bamboos,  cut  and  scalloped 
border. 

A  water  set,  rose  upon  white,  cut  in  diamonds.  This  bowl  shows  the 
peculiar  defect  inheren  t  to  almost  aU  doubled  glass,  viz :  1  he  irregularity 
of  thickness  of  the  upper  coat  of  glass.  In  looking  at  the  stem,  which 
was  cut  in  flutes,  the  irregularity  was  quite  perceptible.  The  waiter 
of  this  set  was  square,  and  also  cut  in'  diamond,  with  a  scalloped 
border. 

Handsome  vases  of  black  glass,  decorated  in  enamols  of  different 
colors  and  in  dead  gold ;  very  handsome. 

A  large  oval  bowl  with  solid  ball  foot,  scalloped  border,  cut  in  heavy 
diamonds. 
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Auotlier  of  the  same  shape,  opal  inside,  and  rice-colored  glass  out-        trance. 
side.    The  combination  of  these  two  opal  colors  gives  a  peculiar  shade 
to  the  article  which  is  very  pleasant. 

Jags  of  depolished  glass,  with  a  hole  in  the  middle  of  the  body,  and 
a  spirally  twisted  snake  handle. 

Venetian  bowls,  with  twisted  stems,  blown  very  thin,  with  deep, 
bulging  pockets  on  the  border.  These  are  made  by  blowing  in  molds 
having  recesses.  In  heating  the  article  the  pockets  deepen  and  throw 
the  border  into  scallops. 

Two  lamps  of  dark  ruby,  lined  with  dark  or  black  glass ;  the  body 
crackled,  and  the  inside  lining  showing  through  the  cracks.  This  is  ac- 
complished by  reheating  the  two  layers  and  shaping*  By  repeated  re- 
heattings  the  colors  are  metallized. 

Very  thin  blown  sets,  cut  in  very  small  line  diamonds ;  a  hai.df?oine 
aud  difficult  piece  of  work. 

Two  large,  heavy  crystal  baskets,  with  solid  handles  and  sides  pressed 
in ;  well  blown. 

Vases  of  opal,  ruby,  aud  white  glass,  with  gold  metallic  flakes. 

A  couple  of  covered  dishes  in  ruby,  engraved  in  the  Bohemian  style ; 
ruby  coat  put  on  by  painting  the  outside. 

A  lamp  of  ruby  on  opal,  showing  a  very  pretty  and  soft  rose  color  by    Cliohy     glass- 
the  combination  of  these  two  shades. 

Several  jugs  of  white  and  ruby  crackled  glass,  with  spiral  snake 
handles  around  the  body;  handsomely  made. 

Thin  bowls  in  white  crystal,  with  opal  filigree ;  the  stems  made  of  four 
filigree  tubes  laid  parallel ;  a  line  piece  of  work. 

Vases  of  opal  upon  white,  mounted  in  gilt  frames ;  vases  painted  in    Notices  of  art i- 
white  enamel,  Japanese  style;  vases  in  greenish  glass,  mounted  in  gilt 
metal  and  painted  in  clear  and  dead  gold,  representing  dragons,  in  the 
Japanese  style. 

Sets  of  very  thin  crystal,  with  handles  and  stoppers  blown  hollow, 
engraved  in  light  patterns  and  filled  with  dead  gold;  a  strikingly 
handsome  effect. 

Lamps  in  ecroid  green  upon  opaque  glass,  mounted  in  bronze. 

Two  very  handsome  light-rose-colored  jugs,  with  white  crystal  foot, 
mouth  scalloped,  hollow  handle,  engraved  in  depolish. 

Toilet  flat  boxes  in  colored  glass,  with  white  glass  powder  spread 
over;  not  a  happy  combination. 

Two  large  ruby  cornucopias  mounted  on  a  ruby  square  base ;  border 
of  cornucopia  scalloped ;  the  whole  mounted  in  gilt  metal. 

Asetof  thin  muslin-crystal  glass,  with  engraved  monogram,  filled  with 
dead  gold. 

A  set  of  the  same  style  in  green  glass ;  both  very  handsome  styles. 

A  large  casket  in  deep  ecroid  green  upon  white,  out  in  diamonds, 
mounting  in  bronze ;  a  handsome  article. 

Very  large  opal  vases,  plain  and  decorated,  mounted  in  gilt  frames. 

Lamps  of  different  colors,  mounted  in  gilt  metal,  with  tulip-shaped 
globes,  engraved,  etched,  and  cut. 

Bottles,  vases,  and  bowls  of  spiral  filigree  in  Venetian  style ;  very 
handsomely  done,  and  much  more  regular  than  the  Italian  wares.  The 
opal,  black,  ruby,  and  all  other  colors  of  this  firm  are  very  fine. 

Peculiar  spirally  ribbed  crystal  articles,  with  opal  spiral  ribs.  These 
seem  to  have  been  made  with  alternating  ribs  of  white  and  opal  filigree, 
upon  which  glass  has  been  blown  and  the  article  subsequently  shaped. 
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yEAWCB-  This  firm  exhibited  a  number  of  small  articles  made  of  a 

ciichy    giaas- glass  covered  with  a  coating  of  pearl-colored  substance, 
cumendot      which  is  said  to  have  been  discovered  by  M.  C&inendot, 
the  celebrated  chemist,  who  is  an  authority  on  glass  in  Eu- 
rope.   It  is  probably  an  oxidation  on  the  outside  surface  of 
the  glass,  and  seems  to  have  been  produced  by  an  acid.    I 
glass!*17  °°*tod  d°  not  see  anything  very  promising  in  this,  however,  as  the 

color  is  lusterless  and  very  uneven  in  shade.  It  is  not  even 
a  good  imitation  of  the  false  pearls  which  are  so  well  made 
in  Paris. 
Muslin  glass.  f|ie  tJiin  blown  muslin  wares  of  this  house  are  remarka- 
ble in  regard  to  their  extreme  thinness  and  regularity  of 
workmanship.  Their  hollow  handles,  stems,  and  stoppers 
are  also  wonderfully  well  made.  The  white  flint  and  colored 
glass  are  of  excellent  quality.  The  ability  displayed  by  their 
workmen  is  striking,  and  all  the  goods  of  this  house  will 
stand  favorably  in  comparison  with  those  of  other  manu- 
facturers more  famed. 
Messrs.  Maes  Brothers*  are  the  proprietors  of  these  works. 


works 


PAntin     glass-  CRISTALLERIE  DE  VANTIN,  tuar  Porta. 

Monot  Fere  et  File  et  Stampf. 

These  works  made  a  very  handsome  show  of  white  and 
colored  glass,  equal  to  any  in  many  respects.  The  princi- 
pal articles  I  noticed  were  as  follows : 

Notices  of  orti-  a.  large,  handsome,  and  solid  table  of  crystal,  the  top  cut  in  rec- 
tangular1 diamond,  aud  the  -border  cut  in  a  raised  scallop,  tbe  leg  and 
foot  also  cut  in  diamonds.  The  different  pieces  making  this  table  are 
fitted  into  one  another  by  means  of  recesses  and  sockets ;  the  work  is 
so  beautifully  done,  the  metal  of  such  purity,  that  the  joints  cannot  be 
detected.  This  is  one  of  the  most  regular  and  handsome  pieces  of 
work  in  the  Exposition,  superior  to  the  tables  shown  in  the  Baccarat  ex- 
hibit.   This  table  was  sold  to  the  Shah  of  Persia  for  $1 .500. 

A  number  of  vases  engraved  in  heavy  relief,  well  executed. 

A  large  crystal  dish,  decorated  in  enamel  colors,  finely  done ;  but  Ibis 
style  of  decoration  is  more  suitable  to  porcelain  than  to  glass. 

Vases  in  ruby  glass,  engraved,  but  inferior  in  color  and  work. 

A  large  lot  of  crackled  ware,  showing  two  and  three  colors ;  some 
showing  only  two  colors  up  to  a  certain  point  and  three  colors  above ; 
some  show  deep  cracks  and  others  a  smooth,  uniform  surface. 

Vases  with  yellow  metallic  flakes,  (in  the  style  of  the  Aurora  Glass 
Company,  of  the  British  section),  of  different  colored  glass;  some 
crackled,  some  plain. 

A  large  variety  of  aventurine  goods,  very  beautiful.  This  house  is 
celebrated  for  the  beauty  of  its  aventurine  glass. 

A  few  decorated  articles  in  the  Persian  stylo,  with  enamel  colors. 

Articles  in  opal  filigree,  well  done. 

Paper  weights  of  solid  glass,  containing  glass  snakes,  lizards,  squir- 
rels, and  flowers ;  air-bubbles  are  distributed  in  the  mass,  looking  like 
Dearl-drop8. 
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A  large  lump  of  aventurine  glass,  showing  how  irregularly  the  yel-        fbaxcb. 
low  spots  are  distributed. 

A  coiled  snake,  with  head  erect,  of  two  colored  glasses,  out  in  spots 
to  show  both  colors,  mounted  upon  a  piece  of  mirror;  an  interesting 
piece  of  workmanship,  showing  great  dexterity  incoiling  the  snake. 

Two  large  candelabra*,  urn-shaped,  cat  in  bamboo,  heavy  diamonds, 
and  leaves,  glass  branches  and  drops  bell-shaped ;  a  very  fine  piece  of 
work,  said  to  be  worth  (5,000  the  pair. 

Articles  with  hollow  handles  and  others  with  three  twisted  branches. 

A  peculiar  glass  to  be- found  in  this  house,  and  said  to  have  been  in- 
vented by  M.  Monot,  one  of  the  proprietors,  is  a  shell  blown  of  black 
glass,  having  a  copper-colored  inside-lining  thin  enough  to  be  trans- 
parent. This  is  presumed  to  be  a  metallic  oxidation  taking  place  while 
the  article  is  blown.  Several  fancy  articles  made  of  different  colored 
glasses  were  lined  with  this  metallic  coating,  and  looked  very  pretty. 

Very  large  crystal  bowls  cut  in  octagonal  diamonds  and  fillets  across 
the  lace ;  scalloped  borders. 

A  dark  ruby  dish  in  very  fine  color. 

Large  oval  and  round  bowls,  out  in  elegant  designs,  representing 
flowers  in  imitation  of  high-relief  clear  engraving. 

Jewel  boxes  in  colored  glass  made  of  two  round  shells,  mounted  in    Pantin    glass. 
gilt  metal  and  decorated  in  enamel.  works. 

Decanters  and  goblets  completely  cut  all  over  the  surface  in  bamboo. 

Thin  muslin  goblets,  with  engraved  clear  border,  in  the  style  of  en- 
gine-lathe engraving  on  metal. 

Paperweights  in  millefiori  of  roses,  leaves,  and  fruit,  embedded  in    Notices  of  arti- 
lnmps  of  clear  glass.  cle8  o^Wtod. 

A  very  fine  deep  ceroid  green  bowl,  cut  in  flutes,  cross-cut  with  fine 
fillets,  and  decorated  over  in  clear  gold. 

Several  muslin  bowls  with  colored  cut  and  twisted  serpent  stems. 

A  rose-colored  vase  with  yellow  metallic  flakes  in  the  mass ;  a  fine  con- 
trast. 

Thin  blown  crystal  goblets  and  decanters,  decorated  and  gilt  in  the 
Persian  style. 

A  handsome  water  set  in  very  light  rose  color,  engraved  and  cut. 

Two  deep-blue  vases,  engraved  and  cut. 

A  number  of  vases  in  the  Bohemian  style,  decorated  in  enamel  and 
gold;  well  done. 

Clear  amber  articles,  with  light  designs  in  white  enamel;  the  effect  is 
very  pretty. 

Articles  of  crystal  with  amber  outside,  cut  and  engraved ;  also  very 
handsome. 

Liquor  caskets  mounted  in  gilt  frames,  with  bottles  and  glasses  cut 
in  diamond,  the  frame  forming  a  canopy. 

Set  of  muslin  glass  goblets  with  cut  stems  and  monograms ;  very 
finely  blown. 

Light  rose-colored  articles  engraved  in  depolish  and  clear;  a  beautiful 
color. 

A  jug  and  tall  goblet  of  amber  upon  white,  showing  parts  cut  and 
engraved,  the  amber  color  covering  the  pieces  all  over,  even  the  cut 
and  engraved  parts ;  a  fine  specimen  of  what  can  be  done  in  the  way 
of  decoration,  even  after  the  article  has  been  cut. 

Vases  of  handsome  black  glass  decorated  in  enamel. 

A  paper  weight,  containing  a  lizard  of  colored  glass,  which  had  been 
cut  in  several  parts  before  being  inclosed  in  the  glass. 
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raAyCB-  The  engraving  of  this  house  cannot  be  compared  with 

that  of  the  English  and  Austrian  sections.    To  remedy  the 

works.11    g088  defects  shown  in  colored  glass  of  two  colors  superposed 

when  cut,  it  would  be  advisable  to  select  designs  which 
leave  the  cut  parts  in  relief,  thereby  avoiding  the  unpleas- 
ant effect  of  irregular  lines  caused  by  the  unevenness  of  the 
layers  of  glass.  In  the  works  of  this  house,  as  of  most  others, 
I  noticed  many  irregularities  in  the  cutting  of  fluted  articles, 
the  lines  being  crooked  and  the  width  of  the  flutes  uneven. 
I  do  not  think  that  patterns  cut  or  engraved  in  clear  re- 
lief are  pretty ;  the  designs  are  confused  by  the  reflection 
of  light,  and  to  appreciate  this  work  one  must  get  close  to 
the  articles  in  order  to  distinguish  the  outlines  of  the  pat- 
terns. The  diamond  cutting  of  this  house  is  excellent,  and 
the  glass  of  a  very  good  quality. 

LlsNiute  & 
Cosson's     glass-         LI&SA  UTE  <*  COSSON'S  GLASS  WORKS  at  Avbervilliert,  near  Parte. 

works.  

This  firm  also  made  a  fine  exhibit.  The  principal  notice- 
able articles  were : 

Articles  oxhib-  A  large  number  and  variety  of  their  seltzer-water  bottles  of  white 
1  and  colored  glass — blue,  ceroid,  amber,  ruby,  and  other  colors— cut,  en- 

graved, and  gilt.    The  colors  are  all  very  good,  especially  the  amber. 

Large  black  glass  vases  decorated  in  gold,  Japanese  style. 

Lamps  with  incrustations  of  colored  and  pearl  ornaments  on  black 
glass,  Japanese  figures  and  pearl-colored  flowers  in  relief. 

Large  gas-reflectors  of  colored  glass,  decorated  and  plain. 

Opal  globes  and  reflectors  molded  in  convex  ribs. 

Vases  in  light-blue  glass,  painted  in  black,  so  as  to  show  the  blue 
through ;  a  very  pretty  effect. 

Two  very  large  urns— one  blue,  the  other  rose-colored— 4 J  feet  high, 
made  of  three  pieces. 

Large  globes  in  opal  and  white  glass,  etched  in  depolish,  2$  feet  high; 
also  a  large  etched  globe,  egg-shaped,  2  feet  high. 

A  couple  of  vases  in  white  crystal,  decorated  in  white  enamel ;  not  a 
very  successful  attempt. 

im^iafe  vases.8*     ^°  co^ore<l  glass  of  this  house  is  very  good,  especially 

the  black.    This  honse  had  the  largest  vases  and  globes  in 
the  French  section. 

Wallerysthnl  SOGltiTfi  ANONTME  DES  VERRERIES  R&TJNIES  DE  WALL&RYSTHAL 
wwkii0UXg  ET  PORTIEUX,  at  Walleryethal  (Alsace-Lorraine)  and Portieux  (Votgc*). 

Hair-flintgiftfis.  This  establishment  manufactures  half-flint  glass,  and  is 
one  of  the  few  establishments  exhibiting  pressed  glass.  The 
striking  articles  are  a  variety  of  candlesticks  in  different 
colored  glass;  blue  amber,  ceroid,  etc.  This  pressed  ware 
is  inferior  to  our  own,  but  is  some  of  the  best  shown  in  the 
French  section. 

Articles  exhib-  A  large  exhibit  of  goblets,  decanters,  tumblers,  etc.,  cut  in  short 
ited>  flutes,  such  as  are  used  in  all  tho  restaurants  of  Paris. 

Plain  blown  articles,  with  light  engravings. 
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Two  large  vases,  with  bronze  feet  decorated  on  a  background  imitat-        pbancb. 
iug  bronze,  with  fillets  in  dead  and  clear  gold. 

Opal  vases  mounted  in  gilt  metal  and  decorated ;  a  good  contrast.  Wulterysthal 

Large  vase  with  metal  gilt  mounting  and  handles,  also  a  gilt-metal  works. 
border  at  the  base,  decorated  with  birds  and  nests  in  relief,  looking  liko 
tarnished  tin  ornaments,  cemented  or  melted  upon  the  surface  of  the 
glass. 

A  set  of  vases  with  covers  decorated  in  dead  silver.  itedT**0168  exhi^* 

Large  candelabra  of  cut  glass,  with  flat  drops  out  on  the  angles. 

Opal  vases  decorated  with  gilt-metal  mounting. 

Large  black  glass  vases  decorated  in  raised  enamel  colors. 

A  variety  of  pressed  ordinary  articles  in  amber. 

A  molded  set  showing  convex  ribs  and  deep  splits  across  the  ribs. 

Pressed  glass  match-stands  in  black  glass,  with  raised  patterns,  upon 
which  opal  beads  are  put  on ;  some  beads  in  dead  gold  and  others  in 
white  enamel ;  the  white  makes  the  best  contrast. 

The  color  of  the  glass  of  this  house  is  inferior  and  has  a0f^ljdasa!3and 
low  brownish  reflection,  which  is  unsightly.    The  pressed  quality  of  tho 

7  °        •*  l  pressed  ware. 

ware  is  much  below  the  standard  of  American  glass ;  the 
mold-marks  are  quite  perceptible,  and  the  goods  have  the 
peculiar  greasy  and  wavy  surface  of  pressed  ware.  The  pro- 
prietors of  these  works  were  very  much  pleased  with  the 
American  pressed  ware  the  writer  had  on  exhibition  in  the 
American  section.  Were  it  not  for  the  difficulties  created 
by  the  French  tariff,  American  pressed  glass  could  be  ex- 
ported to  France  with  advantage. 

This  firm,  as  I  mentioned,  has  two  glass  works.    Those   Tho  plailt. 
of  Valterysthal  have  two  Siemens  furnaces,  with  12  pots 
each,  a  Boetius  furnace  with  10  pots  and  another  Boetius 
furnace  with  6  pots.    These  works  employ  920  workmen. 
The  Portieux  Works  have  three  Siemens  furnaces,  of  12 
pots  each,  and  715  workmen.    All  these  furnaces  use  coal. 
Fifty-two  thousand   eight   hundred  pounds  of  glass  are 
melted  every  day.    Colored  and  white  glass  is  manufact-    Products. 
nred  into  table  and  other  hollow  wares,  pressed   in  all 
patterns.    The  cutting-shop  machinery  is  put  in  motion      Cutting  ma- 
by  hydraulic  motors  and  by  steam.    The  buildings  are c  mery' 
usually  one  story  high,  with  glass  roofs.    Five  hundred  and 
twenty  workmen  are  employed  in  these  shops.  or    en* 

The  engraving  is  done  with  the  wheel  and  hydro-fluoric    Engraving. 
acid.    The  firm  is  about  putting  up  a  sand-blast  apparatus,    sandblast. 
The  decorations  are  made  by  the  printing  process  or  by 
hand,  and  are  fired  in  a  muffle. 

This  firm  has  ordered  a  press  and  a  set  of  molds  from  a         American 
Pittsburgh  maker,  thereby  recognizing  the  superiority  oi ^moldin*pro,Mi- 
American  pressed  glass  (vide  infra). 
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f&axcb.  ORISTALLERIE  DE  &&VRES,  A.  LAN  DIE R  4  ROUDAILLE. 

workT*    s1*88"     This  factory  is  also  situated  a  short  distance  from  Paris, 

and  is  one  of  the  houses  which,  like  those  previously  men- 
tioned, has  much  to  be  commended  in  its  exhibits.  The 
principal  articles  worthy  of  notice  were: 

Articles  exhib-  A  number  of  very  thin  blown  decanters,  sugar  bowls,  goblets,  etc., 
with  hollow  handles  and  stoppers. 

A  large  vase  of  opal  and  green  glass,  crackled,  the  opal  spots  pre- 
dominating and  the  green  showing  only  in  small  spots. 

A  basket  of  opal  and  green,  showing  squares  of  green  glass  between 
opal  fillets  j  very  handsome. 

A  large  variety  of  finely  cut  table  services. 

A  very  fine  vase  of  opal,  ruby,  and  white  glass,  cut,  showing  opal 
squares,  ruby  fillets,  and  clear  glass  squares,  the  foot  cut  showing  the 
raby  and  clear  glass  and  the  fillets  in  opal. 

Vases  executed  in  the  same  style  in  clear  opal  and  green  spiral  dia- 
monds. This  effect  is  evidently  produced  by  cutting  away  certain 
layers  and  leaving  the  others — a  style  of  cutting  which  can  readily  be 
done  with  very  thin  coatings  of  colored  glass,  leaving  the  article  with 
an  apparently  even  surface,  owing  to  the  thinness  of  the  coatings. 

A  very  large  oval  bowl  in  crystal  and  deep  blue,  beautifully  cut  in 
diamonds. 

Solid  baskets  of  crystal  in  one  piece,  with  the  handle  out  out. 

Blue  and  gilt  vases. 

A  very  large  crystal  candelabrum,  with  six  branches  very  heavily  cut 
in  diamonds  and  bamboos,  handsomely  cut  drops ;  one  of  the  largest 
pieces  of  the  Exposition. 

A  variety  of  richly  cut  glass  ware,  some  with  heavy  knob  borders 
and  others  with  very  deep  splits  and  diamonds. 

A  large  piece  of  green  aventurine  glass,  made  with  sesquioxide  of 
chrome.  This  aventurine  is  harder  than  the  Venetian ;  the  distribu- 
tion of  the  green  spots,  however,  is  as  irregular  as  in  the  yellow  aven- 
turine. I  do  not  think  that  this  green  aventurine  will  ever  be  used 
to  any  great  extent,  as  the  contrast  between  the  body  of  the  glass  and 
the  green  crystals  is  but  slight.  Several  pieces  made  of  this  glass  were 
exhibited,  but  none  looked  well. 

Heavy  oval  bowl  in  ruby  upon  -white  crystal,  handsomely  cut  in 
heavy  diamonds. 

A  variety  of  filigreo  and  other  Venetian  wares ;  finely  executed. 

Vases  with  heavy  relief  clear  engraving  and  cutting. 

Articles  with  half-clear  engraving. 

Vases  of  dark  ruby  upon  opal,  with  handles  of  ruby  upon  white  and 
base  of  the  same ;  a  happy  combination. 

Vase  of  crystal,  opal,  and  light  ruby  superposed. 

A  vase  of  light  ruby  upon  crystal,  engraved  very  deep  and  clear. 

A  large  variety  of  decorated  wares. 

Quality.  The  quality  of  the  flint  glass  of  this  house  is  very  good, 

with  the  exception  of  a  slight  tinge  of  gray.  The  colored 
glass  is  very  pure. 

Pannier-La-  PAJmiER-LAHOOHE  <t  OO.t  Pari*. 

hocbe  &  Co. 

Two  very  large  decorated  vases,  mounted  in  gilt  metal,  for  candela- 
bra, with  branches  in  metal,  foot  cut  with  clear  and  depolished  deep 
engraving ;  price,  $1,000  a  pair. 
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A  very  long  trumpet  glass,  7±  feet  high,  engraved  in  clear  flowers.  fbamcb. 

A  large  variety  of  white  and  colored  goods,  engraved  in  relief.  Pannier-La- 

Decanters,  blown  with  inside  bamboos.  hoohe  *  °°- 

Jugs,  with  tears  of  white  and  blue  glass  over  the  face — a  very  ngly 
pattern,  in  imitation  ef  Arabian  glass. 

Vases  with  handles  attached  to  each  side  and  bent  over  together. 

Decorations  in  raised  enamels  on  different  kinds  of  wares. 

A  vase,  ruby  upon  white,  engraved  in  depolish ;  very  handsome. 

A  newer  vase  of  two  joined  trumpets,  with  painted  bodies ;  worth  $140 
a  pair. 

Vases  decorated  with  metallic  ornaments  in  relief,  in  the  antique 
style. 

A  few  pieces  of  Venetian  glass  ware. 

DOMONT,  8AUYA.QB0T,  *  CO.,  Parti.  Domont.    Sao, 

vageot  at  Go. 

Large  prismatic  blocks  of  glass,  very  free  from  stria  and  bubbles,  but 
low  in  color. 

The  usual  ordinary  glass  ware  for  restaurants. 

Blown  and  cut  Venetian  articles  in  white  and  colored  glass. 

Three  branch-stemmed  articles ;  well  executed. 

A  few  decanters  decorated  with  spiral  colored  threads,  pnt  on  widely 
apart. 

A  decanter  of  amber  upon  crystal ;  the  combination  makes  a  very 
pretty  and  brilliant  light-amber  color. 

A  few  articles  with  English  shell  handles,  but  badly  put  on  and  very 
irregular. 

Light  blown  articles  with  convex  ribs,  twisted  in  finishing. 

Muslin  thin  glasses,  decorated  lamps,  etc. 

The  goods  of  this  house  are  only  ordinary  and  deserve  no 
special  notice. 

Aubriot-Rous- 

AUBRIOTROTJSSAUX,  GUCHELET,  <*  00.  Olairey  (Vatget).  saux, Cuchelet  St. 

Co. 

A  large  number  of  tumblers,  decanters,  sugar  bowls, 
flagons,  liquor-sets  in  half-muslin  glass,  principally  cut  in 
flutes. 

SCHUID  <*  DTT  BOTTX,  Fains  (Meuse).  Sohmid  St  D» 

Hoax. 

A  variety  of  pressed  goods,  sugar  bowls,  saucers,  candle- 
sticks, fruit-dishes,  and  the  usual  common  restaurant  wares. 
The  pressing  of  this  house  is  quite  inferior,  full  of  wrinkles 
and  mold'inarks,  and  the  glass  of  inferior  quality.  The  only 
article  worthy  of  notice  was  a  liquor-stand,  with  four  united 
compartments,  having  glass  cocks  fitted  in  each. 

BOI88I&RE  <ft  FIL8%  Qatt  (Onu)  &*£?'**'*     * 

Chemical  and  druggist  ware.  A  peculiar  patented  de- 
canter, blown  with  an  open  bottom ;  the  bottom  piece  is 
pressed  separately,  with  a  projection,  around  which  is  placed 
a  rubber  ring;  this  bottom  piece  is  forced  into  the  decanter, 
and  by  its  pressure  against  the  sides  makes  a  water-tight 
joint  Also  a  four-compartment  decanter,  with  separate 
stoppers,  a  large  glass  still,  and  candy  jars. 
17  p  B vol  3 
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FRANCE.  VEUVE  E.  A.  OUERNER,  Cnirmare  (MewrOu+t-MosMe.) 

e.  a.  Gnemer.  Plain  vases  in  colors,  some  ruby  on  crystal,  green  on 
crystal;  dark  blue  vases  painted  and  ornamented;  cut  and 
pressed  table  ware.    Most  of  the  goods  o£an  inferior  quality. 

Brothers.80118  &  METER  F1LS,  FRERES.  Donzy  (tfttire). 

Perfumery  bottles,  druggist  and  chemical  ware,  preserve 
jars  and  glasses,  flasks,  etc.  Nothing  remarkable  except  a 
peculiar  means  of  stopping  bottles  by  the  use  of  an  inverted 
cup-shaped  top,  which  is  made  to  cover  the  stopper.  Around 
the  neck  of  the  bottle  is  placed  a  rubber  ring  in  a  recess ; 
the  cup  is  pushed  over  the  ring  and  thereby  forms  a  tight 
joint. 
Fmnacea.  The  works  of  this  firm  use  a  furnace  of  their  own  inven- 

tion, burning  coal  for  melting  and  wood  for  working.  They 
melt  in  11  to  12  hours  9  pots,  containing  about  800 
pounds,  with  an  expenditure  of  28  to  30  lbs.  of  coal.  They 
use  cast-iron  and  wooden  molds.  Each  set  of  workmen  is 
composed  of  two  blowers,  a  finisher,  and  a  carrier  boy ;  14 
of  these  sets  work  on  the  furnace,  say  5G  hands,  milking 
per  day  twenty  to  twenty -five  thousand  pieces. 

Loire  &  Rhone  OOMPAONIE  Q&N&RALE  DE8  VERRERIES DELA  LOIRE  ET DU RHdNE, 
glaas-works.  Rive-dt-Gier. 

A  lot  of  pressed  ware,  principally  tumblers,  very  thick 
and  pressed  very  badly.  A  large  assortment  of  plain  blown 
and  cut  restaurant  wares,  cut  pretty  regularly.  An  immense 
decanter  cut  in  punties  and  squares  of  cross-cut  diamonds, 
the  cutting  done  very  finely. 

M.  A- Coy  en.  M.  A.  GOYEN,  Pari*. 

Bottles  stoppered  by  means  of  screw-threads  pressed 
upon  the  neck,  fitting  a  cap  having  a  corresponding  screw 
and  containing  an  elastic  washer  inside — a  well-known 
system  in  this  country ;  yet  it  is  heralded  by  this  maker 
as  a  great  novelty,  having  required  the  making  of  several 
new  tools,  which  he  claims  to  be  patented.  The  same 
system  of  closing  is  applied  to  the  bottom  of  bottles,  which 
are  screwed  to  the  bottle  and  made  tight  by  a  washer. 

•C.  L* Blanc.  O.  LE  BLANO,  Paris. 

Black  glass  vases,  decorated  and  gilt ;  also  crystal  vases 
of  the  same  style ;  ordinary  pressed  ware  of  the  usual  in- 
terior quality ;  common  restaurant  tumblers  and  decanters ; 
a  seven-compartment  bottle  and  deceiving  doubled-sided 
goblets. 

I  regret  very  much  that  I  have  not  been  able  to  procure 
cuts  of  the  beautifully  shaped  glass  ware  of  France. 
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Plate  glass.  wukcb. 

The  principal  plate-glass  manufactory  of  France,  the    Ptougian. 
"Soctetd  Anonyme.des  Manufactures  de  Glaces  et  Produits 
Chimiques  de  St.  Oobainy  Chauny,  et  Cirey?  owns  the  works  of 
St  Gobain,  Chauny,  Cirey,  and  Montlucon,  in  France,  and 
Mannheim  and  Stolberg,  in  Germany.    There  are  two  other-  stGobaJnpiate: 
factories  besides  at  Jeumont  and  Aniche.  g  as  wop 

The  following  plain  white  and  silvered  plates  were  exhib- 
ited by  these  firms : 

Pounds. 
St.  Gobain :  1  plate  21.15  feet  x  13.48  =  285.10  square  feet,  white, 

is  in.  thick 1,573 

St  Gobain :  1  plate  17.90  feet  x  9.94  =  117.92  square  feet,  silvered, 

&in.  thick 770 

Jeumont:  1  plate  17.81  feet  x  11.51  =  205  square  feet,  white, 

^  in.  thick. 1,100 

Jenmont :  1  plate  17.22  feet,  x  10.82  =  182.12  square  feet,  silvered, 

<fe  in.  thick 770 

Aniche :   1  plate  15.76  feet  x  10.43  =  164.38  square  feet,  white, 

A  in.  thick 660 

Aniche :    1  plate  14.76  feet  x  9.05  =  132.58  square  feet,  silvered, 

T^in.  thick 550 

The  St  Gobain  works  furnished  a  number  of  mirrors  to  Minors. 
the  new  Grand  Opera  of  Paris;  among  others  one  21.29 
x  9.67  feet ;  others  from  45.12  to  52.48  feet  long.  In  the 
Exhibition  of  1855  these  works  exhibited  a  plate  17.61  x 
11.02  feet  =  194.06  superficial  feet.  The  Cirey  works  had 
one  of  199.06  superficial  feet.  In  the  Exposition  of  1867 
the  St.  Gobain  works  had  a  plain  plate  19.97  x  11.58  feet  = 
208.90  superficial  feet ;  Cirey  one  of  21.50  x  10.59  feet  = 
227.68  superficial  feet. 

St.  Gobain  also  exhibited  -A-inch  thick  plate-glass  for   Plato  window. 
windows,   weighing   only  22  to   26   pounds   per   square 
meter;  thick  polished  slabs,  such  as  were  used  in  the 
aquarium,  7.56  feet  long  by  2.60  feet  wide,  -&,  tt?  "H  inch 
thick;   a  series  of  silvered  reflectors,  deck-lights,  bull's   Reflectors. 
eyes,  plates  of  a  rough  cast  glass,  smooth  on  one  side  and  yj^ngh  oast 
corrugated  on  the  other,  used  for  roof  covering,  weighing 
about  27  pounds  per  square  meter,  from  1  to  1  inches  thick. 
The  designs  on  the  surface  consist  of  fine  parallel  corruga- 
tions or  small  and  large  corrugated  and  plain  lozenges. 
The  large  lozenges  are  used  as  a  substitute  for  painted  or 
stained  glass  in  churches  for  economical  reasons.    The 
small  lozenges  are  used  for  partitions,  door-panels,  windows, 
covered  yards,  hot- houses,  roofs,  etc. 

They  also  make  glass  tiles,  pressed  in  imitation  of  the  clay   Giaas  tiles, 
article.    These  tiles  are  used  for  roofing  and  are  molded  in 
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fbawcb.      8uch  a  shape  that  they  can  be  laid  alongside  of  one  another, 

Plate giau.     making  tight-fitting  joints  without  any  cement  or  mortar; 

gSaawoAs?1**6"^  takes  13  tiles  to  cover  a  square  meter;  each  tile  weighs 

oiass  tuee.      about  5  J  pounds. 
^gjms  flooring-     Gias3  flooring  made  of  flags  or  slabs  of  rough  cast  glass 

are  also  manufactured  in  large  quantity  by  these  works ; 
they  consist  of  pieces  6  x  If  inches  thick,  11  inches  long,  and 
weigh  165  pounds  per  square  meter;  the  upper  surface  is 
generally  molded  in  diamonds.  Pavements  of  glass  are 
also  exhibited ;  these  are  made  in  the  same  style  as  the 
slabs,  with  the  upper  surface  molded  in  diamonds,  but  are 
much  thicker,  and  are  intended  for  pavements  for  carriage 
ways.  They  are  made  of  cubes  of  about  6x6}  inches,  and 
weigh  each  19.80  pounds ;  they  are  sold  by  weight.  Bough 
slabs  are  also  made  of  6.56  x  2.65  feet,  varying  in  thickness 
from  •&  inch  to  1}  inches ;  weight  from  213  pounds  to  492. 
^Light-houae  This  company  also  exhibited  all  the  different  rough  cast 
glasses  used  in  the  manufacture  of  light-house  apparatus, 
such  as  rings,  parts  of  rings,  and  rough  lenses.  As  a  speci- 
men of  the  thickness  that  can  be  given  to  cast  glass,  there 
was  shown  a  disk  4.03  feet  in  diameter  by  8}  inches  thick, 
weighing  more  than  1,320  pounds.  This  disk  is  an  exact 
duplicate  of  the  one  offered  to  the  French  Observatory  to 
make  a  mirror  for  their  large  telescope. 
turfite!""3  BVon  As  curiosities  this  company  exhibited  some  chrome  aven- 
cok^^£M.andtur*ne^evitT^e^  fifa88  and  glasses  differently  colored  by 

metallic  oxides.  Also  a  number  of  beveled  pieces  of  plate 
glass  with  holes  drilled  at  both  ends  for  inserting  screws. 
These  plates  are  used  for  facing  doors  where  the  hand  usually 
presses  them  in  opening  and  shutting,  so  as  to  prevent  the 
paint  from  getting  soiled. 
ce^ofK^fhiigOT-  The  silvered  plate  of  Aniche  is  said  to  have  been  silvered 
Bouvet.  ky  a  patented  process,  by  M.  Kuhliger-Bouvet,  82  Rue 

St.  Martin,  Paris.  This  firm  also  exhibited  a  large  number 
of  cylinders  for  window  glass ;  fluted  glass,  thin  and  thick, 
plain  and  depolished ;  ship's  deck-lights ;  door-plates,  cat 
beveled ;  also  roofing  tiles  made  of  blown  and  curved  glass, 
with  a  turned-up  ear  for  fastening  them ;  these  tiles  when 
laid  imitate  the  ceramic  tile  roofing. 
quaiS^KSE^  ^  to  the  Quality  and  perfection  of  work  of  the  French 
plate  glass.  plate-glass  works,  it  is  hardly  necessary  to  say  anything,  as 
it  is  a  well-known  fact  that  French  plate  glass  has  an  un- 
surpassed and  world-wide  reputation.  The  same  may  be 
said  of  their  other  qualities  and  styles  of  glasses. 
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Window  glass.  FRAKCJ- 

The  display  of  window  glass  in  the  French  section  was  window  giau. 
very  full,  and  represented  a  state  of  advanced  manufacture 
equal  to  any,  both  in  plain  and  colored  glass. 

M.  A.  Pelletier  et  ses  Fils,  of  the  Saint  Just  Glass   m.  A.p«uetier 

7  &  Sons,  St.  Just 

Works,  had  a  very  full  and  handsome  display,  consist- Glass  works.    . 
ing  of  a  number  of  very  large  cylinders  in  plain  white  and 
different  colored  glass,  green,  yellow,  blue,  pink,  ruby,  opal,  0rS  cyS^&°1" 
purple,  and  greenish  blue,  all  of  very  fine  and  pure  quality; 
also  large  sheets  of  the  same  colored  glass.    A  fine  assort- 
ment of  etched  sheets  of  pink  and  green  on  white  depol- 
ished ground.    A  very  fine  sheet  of  amber  glass,  with  dark   Etched  sheets, 
ruby  surface,  etched  by  acid,  the  amber  side  depolished — a 
very  fine  piece  of  work,  and  a  happy  combination  of  colors. 
Specimens  of  different  colored  glass  with  the  surface  cov- 
ered over  with  powdered  glass,  looking  like  rough  sand  paper.  J^der-enrfece 
This  powdered  glass  had  been  pressed  enough  to  make  it 
adhere  to  the  surface  of  the  object.     A  small  sheet  of  opal 
glass  upon  white,  with  certain  designs,  ground  and  filled  in   Opal  sheets, 
with  gold,  the  back  of  the  glass  being  covered  with  a  pro- 
tecting surface.    A  large  clock  dial  of  opal,  very  handsome ;    cioek  dials, 
also  handsome  shields,  engraved  and  painted.    Nearly  all 
the  cylinders  exhibited  in  colored  glass  had  a  background 
of  white  glass.    A  large  dial  of  black  glass,  very  beautiful. 
Sheet-glass,  white  ground,  covered  with  violet,  cobalt  blue,  ^J^1*1**1'***** 
red,  opal,  gold,  pink,  ordinary  blue,  etc.    Also  other  sheets 
of  opal  upon  yellow,  opal  upon  green,  and  opal  upon  pur- 
ple, all  very  pretty.    Sheets  of  dark-amber  colored  in  the 
mass,  very  fine. 

RENARD    P&RE   ET   FlLS   &   CO.,    Of  the  glass  Works  Of    Benard,Soiis& 

Fresnes,  exhibited  different  thicknesses  of  window  glass, 
running  from  the  thinnest  up  to  very  thick  plates — some  wiudowpiates. 
plain  and  others  depolished — blown  glass  curved  tiles  for 
roofing.  This  firm  exhibited  very  long  and  very  large  cylin-  tuBlown  ourved 
ders.  I  could  not  get  the  sizes,  but  they  were  fully  equal 
to  those  described  in  the  Belgian  exhibits.  They  also  ex- 
hibited common  wine  bottles. 

Fogt  Fr&res  et  Lemaire,  of  Aniche,  also  exhibited   Fogt  Bros.  & 
very  large  cylinders,  plain  and  depolished,  same  as  the  pre- 
ceding firm. 

80CI&T&  ANONYME  DES  VeRRERIES  D'HlSNIN-Ll^TARD,         d'Hdnin-Lie- 

of  (Pas-de-Calais),  had  on  exhibition  colored  sheet  and  cylin-  a    g     w°r  * 
der  glass  in  blue,  bright  violet,  brown,  red- violet,  and  green- 
ish violet,  light  and  deep  yellow,  lsly  green  (a  bluish  green),    Colored  oyiin- 
corrugated,  sheet,  and  cylinder  glass.  wg 
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FBAKCg-         Compagnie  g£n£rale  des  Verreries  de  la  Loire 

i^& rwL ET  DU  Rh6ne>  at  Rive-de-Gier,  exhibited  a  very  line  lot  of 
Kijuwworks.       colored  window  glass  in  very  good  colors ;  also  several  cyl- 
inders of  blue,  yellow,  dark  green,  and  ruby,  of  very  good 
quality. 

eiiemaireBroth'     ^emaire  FufeREs,  at  Aniche,  furnished  the  sheet-glass 

for  the  Exposition;  they  had  a  good  show  of  plain  window 
glass  and  corrugated  sheets.  This  firm  exhibited  a  mirror 
said  to  have  been  u  silvered"  without  preparation.  The 
reflecting  surface  looked  very  somber,  much  darker  than  the 
mercury  amalgam  or  silver  coating. 

&  coParmentier     E*  Pabmentiek  &  Co.,  at  Fresnes,  M.  Delelle  &  Co., 

at  Aniche,  were  also  exhibitors  of  very  good  quality  of  plain 
and  corrugated  sheet  and  cylinder  window  glass. 

KtcharaieBros  Eioharme  Fr£res,  of  Rive-de-Gier,  exhibited  a  lot  of 
large  cylinders  in  plain  glass,  7.21  feet  high,  .94  feet  in  diam- 
eter; another  G.56  feet  high,  1.11  feet  diameter. 

a.  Catherine.  ^  Catherine,  of  Paris,  exhibited  a  sheet  of  glass  coated 
with  "  vitrified  stone  ware,'7  said  to  perfectly  intercept  the 
rays  of  the  sun,  and  not  to  stain  with  grease.  To  all  ap- 
pearance it  looks  like  an  ordinary  depolished  sheet. 

h^  f.  m.  Babo-  Baboneau,  of  Paris,  hail  a  large  assortment  of  clock 
shades  in  white  glass,  round,  oval,  aud  flattened,  of  very 
good  quality,  clear  and  thin ;  also  colored  glass  in  sheets  of 
blue  and  other  colors,  plain  and  depolished ;  a  veg*y  fine 
plate  of  black  glass,  very  perfect. 

A.  N.  Miton,  Paris,  had  an  exhibit  of  pin-cushions 
and  artificial  flower  stands,  made  of  solid  glass,  cut  and  en- 
graved, some  in  plain  white  and  others  in  flashed  colored 
glass,  the  whole  covered  over  with  square  heavy  glass  covers 
or  shades.  The  forms  were  varied,  some  round  and  others 
square.  These  stands  looked  very  handsome,  and  are  quite 
ornamental. 

Mirron.  MirTOTS. 

Fine  display.  The  display  of  mirrors,  with  decorated  and  ornamented 
frames  made  of  glass,  gilt  and  black  wood,  was  very  exten- 
sive and  very  fine.  The  workmanship,  as  a  general  thing, 
was  faultless,  and  the  designs  and  patterns  of  the  frames  in 
very  good  taste. 
The  principal  exhibitors  were: 
L&iat  Ma°Kin-  C.  A.  Maugin-Lesur,  of  Paris,  who  made  a  magnifi- 
cent display  of  beveled  mirrors  set  in  frames  of  glass,  cat 
and  engraved,  with  detached,  handsome  patterns,  fastened 
over  the  frames  by  means  of  screws  covered  over  with 
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pressed  glass  heads,  hiding  the  screw-heads.  These  mirrors 
were  silvered  by  the  Lenoir  process,  without  the  use  of  mer- 
cury or  tin.  A  variety  of  handsome  hand-glasses,  engraved 
and  cut.  A  large  mirror  frame  made  of  cut  and  fitted  strips 
of  blue,  ruby,  and  gilt  glass,  handsomely  cut  and  engraved. 
This  house  displays  rare  artistic  taste  iu  the  goods  exhib- 
ited. I  was  not  asked  to  look  upon  any  frames  with  the  un- 
fortunate leafage  ornamentation  of  the  Italian  section  among 
the  goods  of  this  house.  In  fact,  none  of  that  style  of  deco- 
ration could  be  seen  in  the  French  section. 

D.  Br£mard,  of  Paris,  besides  exhibiting  a  number  of 
finely  beveled  cut  mirrors,  set  in  glass  frames,  finely  en- 
graved and  cut,  had  a  handsome  and  attractive  cut-glass 
frame,  containing  a  clock,  a  barometer,  and  a  thermometer, 
the  whole  front  being  made  of  glass  except  the  hands  of  the 
clock. 

There  were  also  to  be  seen  small  plates  of  glass,  cut  in 
bevels,  with  handsome  engraved  borders,  used  as  photo- 
graph frames. 

Lor^my  &  Rochet,  of  Paris,  exhibited  a  parlor  cup- 
board with  mirror,  being  made  entirely  of  silvered  plate- 
glass  panels,  with  decorated  shields  handsomely  cut  and 
engraved.  This  piece  of  furniture  was  also  lined  inside 
entirely  with  silvered  plates,  with  the  exception  of  the 
shelves,  which  were  of  plain  plates.  This  buffet,  or  cup- 
board, was  surmounted  with  a  beautiful  beveled  mirror, 
having  a  plate-glass  frame  plated  with  slabs  of  blue  glass 
and  silvered  white  glass,  cut,  engraved,  scalloped  border, 
etc  This  magnificent  but  rather  fragile  object  was  said  to 
be  worth  $1,000. 

M.  Hazard,  of  Paris.  A  fine  display  of  glass  mirror 
frames,  cut  and  engraved.  Among  others,  I  noticed  one 
with  a  heavy  diamond-cut  border,  another  with  a  blue-glass 
cut  and  engraved  border.  These  frames  are  mostly  orna- 
mented with  clear  and  depolished  engraved,  silvered  and 
clear-glass  plates. 

Max  J.  Fuchs,  also  of  Paris.  A  variety  of  toilet  boxes 
made  of  plate-glass  panels  ;  hand-glasses ;  cut,  beveled,  con- 
vex, and  concave  mirrors  ;  hand-glasses  with  enamel  deco- 
rated borders  in  handsome  designs. 

C.  Martin,  Paris.  A  beautiful  glass  mirror  with  buffet 
underneath,  the  panels  of  which  are  made  of  convex  clear 
plate,  the  bottom  of  this  buffet  made  of  a  silvered  mir- 
ror. A  very  artistic  and  handsome  piece  of  iurniture ;  price 
$750. 


FRANCE. 


Mirror*. 

Mangin-Lesor. 

Lenoir    silver- 
ing process. 


D.  Bremard. 


Loremy  &  Ro- 
chet. 


Glass  buffet. 


M.  Hazard. 


Max  J.  Faohs. 


C.  Martin. 


264  UNIVERSAL,   EXPOSITION   AT   PARIS,  1873. 

■bakct.         Veuve  Guenne  et  Gilquin,  Paris.    Besides  the  usual 

Mirrors,      hand  so  me  mirrors  set  in  glass  and  gilt  wooden  frames,  this 

^  Gaenne  &  Gii-  flrm  had  quite  ft  number  0f  handsome  toilet  boxes  of  thick 

plate-glass,  mounted  in  gilt  metal  frames.  Also,  a  small  obe- 
lisk in  solid  glass,  cut  in  imitation  of  the  monument  of  the 
Place  de  la  Concorde. 

0T?!rfemiTOP»bit"     ^e  ^°^owin&  were  a*so  exhibitors :  0.  Buquet,  G.  Bay, 

F.  J.  Baulard,  P.  M.  Com  pain,  Schick- Weiler,  A.  Miellot,  C. 
Girardin,  H.  Boucher,  E.  Paillard,  E.  Oarpentier,  E.  Badius, 
A.  Benda,  all  of  Paris.  Their  exhibits  consisted  of  beveled 
mirrors  set  in  plate-glass  frames,  depolished  and  with  clear 
engraving,  plated  over  with  cut  pieces  of  plate  glass,  silvered, 
colored,  or  clear  white;  glass  frames  decorated  in  the  usual 
style,  but  having  a  black  background  showing  through  the 
glass ;  wooden  frames  in  white  and  yellow,  in  deep  dead 
black,  in  carved  wood,  painted  white  and  gilt ;  mirrors  com- 
bined with  buffets  or  cupboards ;  toilet  glasses,  set  three 
together  upon  a  stand ;  hand-glasses,  plain  and  decorated ; 
and  common  mirrors  of  blown  plate,  set  in  plain  wooden 
frames. 

IHcoraUd  gUm.  Decorated  glOSS. 

Iii  the  decoration  of  fancy  wares  with  enamel  colors,  in 
imitation  of  antique  glass,  the  French  seem  to  be  much 
ahead  of  all  other  nations,  excepting,  perhaps,  the  Aus- 
trians,  who  are  so  well  known  for  their  fine  decorated  glass. 
The  French,  however,  have  produced  some  work  in  that  line 
which,  I  think,  cannot  be  equaled. 

p.j.Brocard.  p.  jt  Beocaed,  of  Paris,  one  of  the  most  celebrated 
decorators,  exhibited  a  variety  of  vases,  bowls,  plates,  dishes, 
flagons,  goblets,  beautifully  decorated  in  different  colored 
enamel  and  gilded   borders.    These  wares  are  made  in 

imitation  of  an- imitation  of  antique  glass,  Arabian,  Persian,  and  Boman. 
enamels  and  gild-  They  are  principally  made  of  a  green  and  brown  tinted 
er8*  glass,  with  raised  enamel  designs.  The  conception  and  exe- 
cution are  in  the  highest  style  of  art,  and  though  I  cannot 
particularly  admire  this  style  of  decoration,  the  wonderful 
skill  of  the  maker  is  undeniable.  The  goods  exhibited  were 
nearly  all  marked  sold.  I  cannot  undertake  to  describe  them 
without  the  help  of  illustrations. 

<WM-  Gall£,  of  Nancy,  another  maker  in  the  same  line,  ex- 

hibited wares  decorated  in  the  same  style  as  Brocard,  bat 
aSri&SuSL he  also  decorates  crystal  or  flint  glass  in  enamels,  and 

with  handsome  engraving.  There  was  shown  a  peculiar 
Arabian  vase  of  clear  glass,  with  cover,  decorated  in  ara- 
besque, finely  executed ;  vases  decorated  with  a  combina- 
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tion  of  engraving  and  enamel  colors.   The  work  of  this  house      ****<* 
is  also  of  a  very  high  order.  *  Deeoraudgkm. 

Albert  Pfulb,  Paris,  also  a  decorator  of  antique  glass,   Albert  pftllb- 
showed  a  large  Arabian  vase  from  the  Alhambra,  copied 
from  the  original  in  the  museum  at  Grenada ;  a  very  fine   Enameled  ot>- 
piece  of  work.    Bowls,  vases,  goblets,  cups,  tumblers,  allJeota* 
decorated  in  enamels  of  different  colors,  and  in  clear  and 
dead  gold. 

E.  Bousseau,  Paris,  had  on  exhibition  Venetian  glass   e.  Rouieau. 
ware,  painted  and  decorated,  heavily  engraved  in  relief ;  odd- 
shaped  glasses,  painted,  enameled,  and  gilt;  oval  flattened   Venetian  ware, 
jugs  of  a  greenish  glass;  other  jugs  of  the  same  having 
a  hole  in  the  middle  of  the  body;  vases  with  blue  glass 
borders,  and  tears  distributed  over  the  surface. 

Ernie,  Paris.    Large  flower  vases  decorated  in  enamels   Emie. 
of  various  colors ;  a  dish  with  a  gold  ground,  a  central 
portrait,  and  fancy  border ;  toilet  boxes  of  bluish  glass, 
with  painted  decorations. 

Ch.  Brunetti,  Paris,  had  a  very  handsome  display  of  ch.BmnattL 
enameled  decorated  wares,  consisting  of  colored  vases,  jugs, 
lamps,  etc,  said  to  have  been  decorated  by  the  printing  pro-     Printing-pro- 
cess.   The  execution  was  remarkably  flne,  but  it  is  supposed  oeM  deooraao11- 
that  the  defects  which  naturally  would  arise  in  transferring 
had  been  corrected  by  hand.    Two  handsome  vases  of  opal 
glass,  with  a  crystal  outer  coating,  containing  silver  metallic 
powder,  painted  in  heavy  relief  enamel  colors ;  vases  deco- 
rated with  landscapes  and  figures,  the  work  wonderfully 
well  made;  bowls,  goblets,  decanters,  caps,  decorated  in 
Persian  style;  ruby  pitchers  decorated  in  heavy  gold  and         Enameled 
colored  enamels,  very  handsome ;  white  crystal  vases  with  waw* 
enamel  borders  of  green,  gold,  and  pink ;  white  crystal  light 
articles  decorated  in  very  light  designs  of  enamel ;  toilet 
boxes  decorated  and  set  in  gilt  frames ;  two  vases  of  black 
glass,  with  silver  powder  in  the  mass,  covered  over  with 
white  crystal,  decorated  in  enamel  and  dead  gold  fillets — a 
very  handsome  combination ;  black  glass  vases  with  enamel 
decoration  in  colors  and  gold.    The  decorations  of  this  house 
are  very  handsome  and  superior  in  execution.    I  wish  to  exeontion!ipenor 
call  particular  attention  to  some  of  the  combinations  of  colors 
in  the  wares  made  of  different  plated  glass.    The  ruby  and   q^  ohoioeo 
opal  produce  a  very  pleasant  color;  enamel  colors  on  ruby odlan- 
are  also  very  handsome.    Black  vases  decorated  in  gold  and 
raised  enamel  are  to  be  highly  praised.    Light  patterns  on 
white  crystal,  with  the  opaque  colors  of  enamels,  are  to  be 
encouraged.    This  house,  by  its  fine  display  of  decorated 
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"uxca.  wares  by  the  printing  process  recently  introduced  into 
Deooratedgiau.  France,  has  shown  what  can  be  expected  of  a  system  which 

Ch-Bronetti  inU8^  become  popular,  owing  to  the  low  price  and  compara- 
tive perfection  with  which  these  goods  can  be  decorated. 
I  should  like  to  see  this  method  of  decoration  introduced 
into  this  country,  where  the  demand  for  decorated  ware  is 
already  great  and  rapidly  increasing,  and  where  the  defects 
naturally  inherent  to  such  a  system  would  pass  unpereeived 
with  the  great  mass.  In  my  opinion,  this  style  of  orna- 
mentation is  capable  of  a  wide  introduction. 

j.  b.  viiiaume.  j.  b.  Vill aumb,  Pantin,  had  a  very  handsome  exhibit 
of  etched  glass  with  hydrofluoric  acid,  consisting  of  table 
and  fancy  articles  on  plain  white  and  flashed  glass.    Gob- 

Btched  glass,  lets  of  blue  upon  white,  etched,  representing  the  celebrated 
Garpeau  group  of  the  Grand  Opera  front;  views  of  the 
TrocadGro  building  of  the  Exposition ;  portraits  of  celebrated 
men,  very  finely  done;  globes;  lanterns  in  flashed  colored 
glass ;  a  looking-glass,  etched,  representing  the  wolf  and 
the  sheep,  with  an  etched  border,  the  whole  silvered  over 
after  being  etched.  The  beauty  of  the  work  of  this  house 
was  another  example  of  the  handsome  ornamentation  that 
can  be  done  on  glass  by  the  etching  process.  I  was  par- 
ticularly pleased  with  the  different  tones  of  etching  pro- 
duced on  the  same  object,  some  entirely  depolished,  others 
showing  different  degrees  of  clear  and  semi-clear  tones. 

Other    French       A.  BUCAN   &   DUPONTIEU,  at  Oreteil ",    V.  BECKER,  Pan- 
exhibitors  of  dec-  '  7  7 

orated  glass  and  tin ;    G.   TBAUFPLER,   Pantin ;    BOIRBE    ArN£,   G.   PlNCK, 

glassware.  7  7  '  ' 

M.  Jean,  and  Buglet,  of  Paris,  also  exhibited  very 
fine  enamel  decorated  wares,  such  as' vases,  goblets,  tum- 
blers, toilet-boxes,  jugs,  plate-glass  plaques,  looking-glass 
frames  with  enamel  decorated  borders,  candle  lusters, 
mounted  in  gilt,  and  silvered  metal  bobdches  (a  small  disk 
put  on  top  of  the  candlestick,  with  a  hole  bored  through  it 
to  admit  the  candle)  of  colored  glass,  cut,  gilt  and  enameled. 

Paper  weights.  paper  weights  of  hollow  balls  filled  with  water,  containing 
a  man  with  an  umbrella.  These  balls  also  contain  a  white 
powder  which,  when  the  paper  weight  is  turned  upside 

BwMe-enamei  down,  falls  in  imitation  of  a  snow  storm.    Vases  covered 

vases* 

over  with  a  peculiar  purple  bronze-looking  enamel,  imitating 

the  iridescent  colors  of  glass.    Silvered  vases,  glass  balls, 

and  candlesticks.    Bunches  of  grapes,  silvered  or  colored 

^Opaqne   high-  inside  in  blue,  green,  and  ruby.   Articles  decorated  in  opaque 

colors  in  very  high  relief.  This  style  of  decoration  looks 
well,  as  it  relieves  the  monotony  of  a  flat  surface.  En* 
graved  and  enameled  articles. 
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I  am  in  hopes  that  some  of  our  manufacturers  will  de-       wuhcb. 
vote  their  attention  not  only  to  the  printing  process  I  men-  DeeoraudgUm. 
tioned  before,  but  also  to  hand  decoration  with  enamel 
colors.    Many  very  handsome  things  may  be  made  at  a 
moderate  cost.    I  especially  recommend  the  introduction  of  Attention    of 
this  style  of  decoration  on  good  clear  white  and  bright-  fSrSS^^Si 
colored  glass,  for  I  cannot  see  nor  appreciate  the  beauty  JQe  art.branch  of 
there  is  said  to  be  existing  in  handsome  decorations  put 
upon  smoke-colored,  dirty  green,  or  muddled  glass,  in  imita- 
tion of  antique  glass  ware.     The  French  and  Bohemians 
have  shown  us  what  can  be  done  with  good  glass,  and  I 
much  prefer  the  result  when  compared  with  the  Italian  re- 
productions of  antique  glass. 

English  manufacturers  have  waked  up  to  the  beauty  of 
the  enamel  decorations,  and  are  at  work  getting  out  patterns  \ 

for  them.  This  is  one  of  the  benefits  of  exhibitions,  and 
intelligent  nations  are  not  slow  to  see  and  adopt  improve- 
ments. 

GldS8  Signs.  Giase  eigne. 

Another  use  to  which  glass  has  been  put  with  much  ad- 
vantage should  be  mentioned.  I  refer  to  ornamental  glass 
letters,  cut,  gilt,  painted,  and  decorated  in  handsome  pat- 
terns. These  letters  are  cemented  upon  plate-glass  and  are 
used  for  signs.  They  are  made  in  plain  white  crystal  and 
flashed-colored  glass,  cut  in  diamonds  and  other  patterns, 
beveled  on  the  edges.  Pieces  of  glass  are  also  cut  in  the 
shape  of  boots,  gloves,  shields,  crosses,  medallions— cut, 
engraved,  silvered,  and  gilt.  A  fine  assortment  of  these 
letters  was  exhibited  by  Messrs.  Petit,  Hodin,  and  Dewez,  Petit,  Hodin, 
all  of  Paris. 

Decoration  of  window  glass.  De^w^ae\°in 

The  decoration  of  window  and  plate  glass  with  enamel 
colors  is  also  extensively  carried  on  in  France,  with  very 
fine  results.  I  have  classed  the  exhibit  of  Messrs.  L6mal-  Lemai.Raquet 
Baquet  &  Co.,  of  Paris,  under  this  chapter  instead  of  win- 
dow glass,  as  I  think  it  more  properly  belongs  here.  This 
house  is  quite  celebrated  tor  the  beauty  and  fine  execution 
of  its  work.  They  arc  the  inventors  of  the  flattening  oven 
I  have  described  under  the  head  of  window  glass. 

They  exhibit  curved  plates  for  circular  street  lanterns;    carved  plates. 
dials  of  glass  covered  with  opal  enamel;  pressed  glass  tiles; 
sheets  of  plated  glass  engraved  and  ruled  in  depolished    *fcohine-ruied 
lines  by  a  machine  invented  by  themselves ;  panes  etcned 
with  acid  and  silvered ;  large  panels  of  glass  in  ordinary 
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_gray  enamel,  colored,  transparent,  and  opaque  colors;  a 
AftwrotMiviit-  large  variety  of  decorated  muslin  glass,  made  by  mechan- 
L6mai-Eaquet  ^GS^  processes  of  their  own,  which  enable  them  to  do  the 
work  at  very  low  prices.  While  in  Paris  I  visited  a  factory 
making  similar  enameled  glass  and  saw  the  simplicity  of 
this  branch  of  industry.  Yet,  in  this  country,  we  are  almost 
entirely  dependent  upon  foreign  manufacturers  for  the  fine 
enameled  sheet-glass  in  use  in  our  houses  and  public  build- 
ings. 

Enamel  colore.  Enamel  COlOTS. 


A.  Laorolx. 


Production. 


tabes. 
Portable 


Among  the  manufacturers  of  enamel  and  transparent 
colors  I  may  mention : 

A.  Lacroix,  184  and  186  Avenue  Parmentier,  Paris, 
already  well  known  in  this  country  by  our  amateur  china 
decorators.  M.  Lacroix  had  the  kindness  to  invite  me  to 
visit  his  works,  and  showed  me  through  his  whole  establish- 
ment. The  house  was  founded  in  1855,  and  the  owner  has 
found  such  a  demand  for  his  goods  that  he  has  again  been 
obliged  to  enlarge  his  works ;  some  parts  of  the  new  build- 
ing were  not  quite  finished  at  the  time  of  my  visit.  The 
works  now  give  employment  to  43  persons.  Within  the  last 
three  years  the  production  of  his  works  has  been  doubled, 
and  in  the  year  1877  his  exportation  was  also  doubled.  M. 
Lacroix  manufactures  all  kinds  of  verifiable  transparent 
^Eoamei ^ooLora  coiorg  and.  enamels,  put  up  in  dry  powders  or  in  tubes, 

already  mixed,  such  as  are  used  for  china  and  glass  decora- 
fur-  tion.  He  also  sells  little  portable  furnaces  for  baking  china 
and  glass,  with  which  amateurs  may  do  their  own  baking  at 
home  and  thereby  save  the  risk  of  breakage  and  cost  of 
transportation.  M.  Lacroix  has  been  connected  with  the 
manufacture  of  vitrifiable  colors  for  a  long  while,  and  is 
particularly  careful  in  his  preparations.  I  had  the  pleasure 
of  seeing  the  different  processes  through  which  the  prepara- 
tion of  colors  has  to  go:  The  melting  furnaces  in  which 
the  glass  and  enamels  are  first  melted;  the  grinding  mills 
through  which  these  are  reduced  to  powder  or  paste ;  the 
drying  ovens ;  the  putting  up  of  powders;  and  the  filling  of 
tubes  with  wet  colors.  I  was  particularly  pleased  with  the 
cleanliness  and  neatness  of  this  establishment.  I  can 
scarcely  add  anything  to  the  already  well-known  and  de- 
served reputation  of  this  house. 

Appebt  Fb&res,  of  Paris,  also  manufacturers  of  colors 
and  enamels,  had  a  fine  display  of  their  productions, 
consisting  of  colored  enamel  disks  (Venetian  style);  enam- 
els for  watch  and  clock  dials,  for  gold  and  silver,  for  col- 
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ared  crystal,  in  tabes  and  sticks,  for  pearls  and  fancy  glass      «**»<»• 
ware ;  vitrifiable  colors  for  painting  on  china,  glass,  and  *n*md  miort. 
enamel ;  colored  enamels  for  pipe  clay;  flaxes  of  all  kinds, 
melted  or  precipitated.     Quite  a  variety  of  goods  was 
shown,  being  the  application  of  their  productions,  such  as : 

Colored  glass,  coated  on  both  sides,  with  another  color  in  the  middle ;    Appert  Broth- 
the  two  outside  coats  engraved,  thereby  showing  three  colors. 

Panels  of  glass  mosaic,  as  samples  of  their  enamels.  T*rMfrttt 

Decorated  Venetian  glass  ware. 

Vases,  painted,  with  the  necks  ornamented  with  colored  beads. 

Opal  clock  dial,  with  the  hour-marks  etched. 

Imitations  of  various  precious  stones,  out  in  cameos  and  diamonds,         * 

Colored  beads,  plain  and  depolished. 

8heets  of  plated  colored  glass,  as  well  as  cylinders  in  all  colon. 

A  fan  of  spun  glass  in  several  colors. 

Etruscan  vase  colored  with  chrome  green. 

Two  large  dishes  decorated  with  their  Chinese  white. 

Enamels  on  cast  and  wrought  iron. 

Chemical  glass  ware  for  laboratories. 

White  and  colored  chimneys  for  light-houses. 

Bough-cast  glass  for  deck-lights  and  lenticular  apparatus. 

Sheet-glass  for  spectacles  and  optical  purposes,  white,  blue,  neutral, 
or  smoked,  rose-colored,  with  gold-plated  opal. 

The  colors  of  the  glass  and  enamels  exhibited  by  this 
house  are  all  very  pare  and  clear. 

Gtjilbebt-Mabtin,  at  St.  Denis,  has  a  manufactory  of  WbsrtHar. 
enamels  and  colored  glass  in  sticks  and  tabes,  which  I 
had  the  pleasure  of  visiting,  and  saw  the  operation  of  draw- 
ing the  colored  tabes.  The  establishment  does  not  differ  / 
from  an  ordinary  glass-house,  except  in  not  using  anneal- 
ing furnaces,  but  simply  a  melting  furnace.  At  the  Expo- 
sition I  saw  samples  of  their  manufactures,  consisting  of: 

Plaques  of  enamels  in  all  colors.  -w^wm^ 

Stioks  of  colored  glass,  beads,  and  plaques  of  mottled  marble  glass. 

Plated  sheet-glass  in  two,  three,  and  four  layers  of  differently  colored 
glass. 

Imitation  colored  precious  stones  and  a  series  of  white  strass  in  fine 
and  brilliant  imitation  of  the  diamond ;  opal  clock  dials. 

A  collection  of  2,000  tints  of  colored  enamels  for  gold  and  silver. 

Tabes  for  levels,  water  gages,  barometers,  thermometers,  ohemioal 
glass  ware,  etc. 

E.  Pabis,  of  Saint  Joseph  du  Bourget,  d6pdt  in  Paris,  e.  Paris. 
one  of  the  pioneers  in  the  manufacture  of  enamels,  had  an 
exhibit  of  his  wares  in  a  special  building,  where  specimens 
of  his  class  ware  in  plain,  colored,  and  enamel  could  be 
seen.  The  reputation  of  this  house  is  well  established,  n^SE?***  far 
especially  as  a  maker  of  enamels  for  cast  and  wrought  iron. 
A  very  fine  large  iron  fountain,,  colored  in  blue  enamel,  was 
put  up  in  the  grounds  of  the  Exposition,  and  attracted 
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reAKClb-  much  attention.  This  work  showed  a  remarkable  uniform- 
ity in  color  and  freedom  from  cracks.  Many  large  iron 
flower  tubs  were  also  distributed  through  the  grounds; 
these  were  enameled  and  decorated  by  the  printing  process, 
and  were  the  production  of  this  house. 

Bcuim.  Bottles. 

France,  owing  to  her  wine  production,  is  naturally  a 
country  where  bottles  are  needed  in  large  quantities.  Sev- 
eral large  glass-houses  are  especially  devoted  to  the  manu- 
facture of  bottles. 

Sooe&t^  Anonyme  des  Yerreeles  de  Lourches 
(Nord),  was  founded  in  1851,  and  is  situated  in  the  midst  of 
coal  mines.  This  society  has  established  a  special  labora- 
tory, where  all  the  materials  used  are  analyzed.  They  have 
a  12-horse  steam-engine,  3  melting  furnaces  of  8  pots  each, 
2  furnaces  constantly  at  work  and  the  other  under  repair. 
The  life  of  their  furnaces  is  about  10  months.  Annual  pro- 
duction 3,000,000  bottles,  of  which  one-third  are  exported. 
They  manufacture  wine  and'  liquor  bottles,  demijohns,  and 
casks,  and  employ  90  men,  24  women,  and  30  children ;  to* 
gether,  144  workmen.  They  maintain  a  savings  association, 
and  allow  5  per  cent,  interest  upon  the  amount  paid  in  by 
the  workingmen.  Their  exhibition  consisted  of  green  and 
brown  bottles  and  a  variety  of  very  large  glass  barrels. 
These  are  a  speciality  with  this  company. 

Deviolaine  &  Co.,  glass  works  at  Vauxrot  (Aisne), 
founded  in  1802  at  Premontr^,  then  transferred  to  Vauxrot 
in  1828  by  the  grandfather  of  the  present  owners.  Bottles 
are  exclusively  made,  and  principally  for  champagne  wine, 
bottir(8hMnpagne  which  can  resis*  a  pressure  of  25  to  30  atmospheres.  They 
also  make  bottles  for  beer,  mineral  waters,  and  general 
druggists'  ware.  The  works  employ  300  workmen,  50  of 
which  are  from  12  to  16  years  old;  do  women  are  employed. 
There  are  four  melting  furnaces  run  with  coal,  containing  28 
pots.  For  a  few  years  past  they  have  been  making  experi- 
ments with  a  Ponsard  furnace,  run  with  gas  and  a  regen- 
erator. It  is  expected  that,  with  the  improvements  that 
have  been  made  lately,  these  furnaces  will  save  a  great  deal 
of  fuel.  The  annual  production  of  this  firm  is  from  four  to 
five  millions  of  bottles.  Experiments  have  been  made  with 
closed  and  rotary  molds,  but  are  pronounced  to  be  a  failure, 
especially  for  champagne  bottles,  in  making  which  it  is  said 
that  nothing  can  be  substituted  for  the  hand  of  the  work- 
men. The  bottles  of  this  house  are  especially  said  to  be 
renowned  for  their  great  strength  and  resistance. 
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A.  Chartieb  &  Co.,  at  Douai  (Nord),  make  green,  light      ***»<»• 
and  dark  black  and  yellow  wine  bottles.    They  had  a  series      Bota*. 
of  bottles  from  a  very  light  yellow  to  a  very  deep  shade,  all   a.  chartier  & 
of  excellent  color.    Fruit  jars,  demijohns,  carboys,  etc.,  all 
of  remarkably  uniform  color. 

Verreries D'fipiN ao,  at fipinac  ( SaAne-et-Loirc).    Bottles  ^ftf?**  s1*8* 
of  all  kinds.    ( 'curiosities  exhibited  by  this  firm  were  a  bottle 
blown  in  1611,  of  brown  glass,  which  had  been  discolored 
very  much  and  looked  like  bronze  metal,  and  another  bottle 
of  1811  in  a  very  good  state  of  preservation. 

J.  TUMBEUF  NEVEU  ET  NEVEU,  Vieille-Loye  ( Jura).     Bot-     J-  Tumbeuf. 

ties  of  different  kinds.    These  works  were  founded  in  1506. 
It  was  at  this  place,  in  1630,  that  the  first  gentlemen  glass 
blowers  (gentilhommes  vertiers)  were  made  by  a  decree  of 
the  king. 

Other  exhibitors  were  J.  Chagot  &  Co.,  at  Montceau-les-  other  exhibit- 
Miues  (Saoneet-Loire) ;  A.  de  Granrut  aind,  Loivre (Mame); 
E.  de  Granrut,  Maison-Rouge(ytre?ewwe«);  SoctetG  Anonyme 
des  Verreries  d'Hirson,  Hirson  (Aisne);  Verreries  de  la  Loire 
et du Rhdne,  Rive-de-Gier ;  Richarme Freres  Rivede-Gier ; 
P.  Cretin  &  Co.,  Chagny  (Saoneet-Loire)',  E.  Collignon  & 
Clavon,  Trelon  (JVorcZ)j  S.  iSdouard-Roulet,  Graville-Sainte- 
Honorine  (Seine-Inferieure);  Schneider  &  Co.,  Decize 
(Nievre),  were  also  exhibitors  of  bottles  of  all  kinds,  green, 
brown,  and  black  glass,  for  wines,  champagnes,  liquors,  beer, 
etc.  5  glass  bells  used  to  protect  early  vegetables,  demi- 
johns, etc.  One  firm,  Richarme  Freres,  exhibited  demijohns 
of  460,  380,  343,  and  153  liters. 

Stained, 

Stained,  engraved,  and  etched  glass.  ^TS^&wt* 

The  art  of  staining  and  decorating  window  and  plate 
glass  is  carried  to  a  great  state  of  perfection  in  France,  and 
the  artistic  taste  and  skill  developed  in  its  execution  is 
really  wonderful.  It  is  not  my  purpose  to  enter  into  an  ar- 
tistic discussion  of  this  beautiful  branch  of  the  glass  industry, 
but  I  simply  wish  to  call  attention  briefly  to  what  is  done 
by  French  artists  in  the  different  styles  of  ornamentation. 

P.  Bitterlin,  of  Paris,  had  oue  of  the  finest  displays,    p.  Bitterlin. 
Large  panels  of  plate-glass  were  hung  in  an  outside  gal- 
lery, where  the  light  could  readily  shine  through  and  show 
every  detail  of  the  designs.    Several  beautiful  plates  etched 
in  clear  and  depolished  by  hydrofluoric  acid  in  different.  Dop*UshinSit<*" 
tints  of  depolish,  from  dead  white  to  a  blue  white ;  also  sheeu. 
specimens  of  engraved  panels  for  the  handsome  building 
erected  in  the  Exposition  by  the  city  of  Paris.    A  peculiar 
style  of  etching  was  shown,  said  to  be  a  "modification  of 
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*»**<»-      silioions  surfaces  by  a  new  combination  of  hydrofluoric 
^Jjjy*^  add,"  a  new  patent.    This  process  produces  a  very  rough 
««*«*  * W    surface,  engraved  clear.    There  is  probably  a  combination  of 
acid  with  a  substance  resisting  its  action,  which  is  applied  to 
the  surface  of  the  glass,  to  protect  it  in  parts  only  and  in  ir- 
regular spots.    The  effect  is  not  pretty.    This  house  has  com- 
bined engraving,  etching,  painting,  staining,  and  plated  oi 
MMMof  ongni£  Aashed-colored  glass  in  the  ornamentation  of  its  panels  with 
^SsSS^^and*  yGrf  successful  result.     Some  plates  are  engraved  or 
enmnoUiig.        etched  and  filled  over  with  grisaille  color;  some  are  etched 

in  depolish  on  one  side  and  decorated  in  enamel  and  vitri- 
fied colors  on  the  other.    Stained -glass  plates  are  leaded 
and  others  painted  with  lines  in  imitation  of  leads.    Plates 
Etched  flashed  of  flashed  colored  glass  etched  clear  and  in  depolish.    Fine 
°°       g  landscapes  painted  in  vitrifiable  colors.    Vitrified  photo- 

graphs on  plain  white  and  on  opal  grounds.    In  fact,  many 
vitiifled  pho- happy  combinations  of  colors,  engraving,  etching,  and  col- 
ored glass  are  shown  with  great  advantage  and  success  by 
this  house. 
Reygeai  toe.,     Reygeal  Fb&bes.  Michon,&  Vetsset,  Paris,  exhibited 

Miohoii  &  Veye-  '  7  '  7 

■et.  plates  with  a  clear  glass  ground,  certain  parts  etched 

clear  with  acid,  others  in  grisaille  and  dead  etching;  plates 
etched  in  relief  and  painted  in  colors ;  plates  of  &lass  of 
different  colors ;  stained  and  enameled  sheet  glass ;  plated 
sheets  engraved  and  etched. 

j.  Dopter.  j.  Dopter,  Paris.    Glass  plates  in  plated  or  flashed- 

colored  glass,  depolished  ground,  painted  with  enamel 
colors  in  relief  and  parts  etched  clear;  some  of  the  same 
style  with  faint  colors  painted  between  those  in  relief  and 
the  etched  designs ;  sheets  of  glass  with  a  combination  of 
Photographs  enamel  colors  and  etching:  photographs  on  glass,  with 
handsome  engraved  and  etched  borders. 

ch.Leveqne.  Charles  L^vAque,  Beauvais  (Oise),  had  on  exhibition 
three  large  leaded  windows,  representing  the  history  of  en- 
graving, printing,  and  bookbinding,  consisting  of  a  series 
of  panels  illustrating  the  different  processes  of  these  arts* 
The  colors  and  drawing  were  very  good. 
Stained-glass  windows  were  also  exhibited  by : 

M.  P.  Queynoux,  Pans. 

C.  J.  Vantollard,    " 

J.  B.  Anglade,  Condom,  (Gert.) 

Bazin  &  Co.,  AfcsuU-Saint- Finnic 

(Oise,) 
G.  Champigneullr,  Bar4o-Duo-8al- 

vanges,  (Meuse,) 
HOner    Perk    et    Fils,     Nancy, 

(Meurthe-ct-Mosdle,) 
N.  Lorin,  Ckartrm,  (E*ro-et-Loirt) 


ExMhitore    of  (j.  Neret, 
stained        gUus ,.    .    _      ' 
windows.             J.  A.  PONSIN, 

Park. 

it 

L.  A.  Ottin, 

u 

E.  HlRSCH, 

it 

H.  Crapoix, 

u 

G.  Bourgeois, 

u 

H.  Chabin, 

n 

J.  G.  GSELL-L AURENT,   " 

L.  Lefevre, 

a 

P.  NlOOD, 

« 
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These  represented  groups,  landscapes,  portraits,  and  other      fbamce. 
subjects,  intended  for  church  windows,  and  were  all  done       stained, 

engraved,  and 

in  very  fine  style.    But  I  noticed  in  several  instances  that     etched  glass. 
several  of  the  glass  pieces  were  very  much  deformed  by 
beat  in  baking  the  colors. 

A.  F.  Didot  &  Bjllencie,  Paris,  exhibited  vitrified  and  c£*ot  *  Men* 
enameled  photographs  in  black  and  brown,  very  finely 
done. 

J.  M.  H.  Ri&mon,  Paris.  A  series  of  panels  without  leads,  JM.H.Eemon 
showing  .quite  a  number  of  subjects,  said  to  be  made  by  a 
new  process,  in  imitation  of  stained  glass.  I  do  not  con- 
sider this  a  very  successful  style,  for  the  colors  looked 
blurred  and  the  grounds  irregular  in  color.  It  looked  as 
though  it  was  a  painting  or  printing  on  thin  canvases  stuck 
together  by  means  of  a  varnish. 

Durand,  Paris,  had  on  exhibition  a  panel  of  plate-glass    d™**. 
which  appeared  to  have  been  engraved  and  painted  over 
in  transparent  colors,  representing  Etruscan  patterns.  The 
transparence  of  the  colors  over  the  engraving  produces  a 
very  pretty  effect. 

Casset-Delas,  Paris,  displayed  etched  plate-glass  which  casset-Deia*. 
he  calls  "  plastic  etching."  This  etching  shows  different  de- 
grees of  depth  in  the  designs,  the  ground  being  clear.  It  is 
an  imitation  of  intaglio  engraving,  but  the  result  is  not  sat- 
isfactory, as  the  acid  in  eating  away  the  parts  does  not 
work  regularly,  and  the  etching  appears  quite  rough  and  of 
uneven  surface. 

A.  G.  Eeyen,  Paris.    Window  panes  engraved  by  the    A.o.Reycn. 
wheel  on  blue  and  ruby  flashed  glass,  representing  por- 
traits and  other  subjects.    The  work  was  very  superior  and  gravca^^a™ 
the  shadows  managed  with  wonderful  ability,  the  tones  p01168- 
in  clear  and  half  clear  of  beautiful  execution.    This  evidently 
was  the  work  of  a  very  superior  artist. 

L.  Kesslek,  Paris,  said  to  be  the  inventor  of  etching  in    L- KeMlor- 
depolish  with  hydrofluoric  acid  and  the  printing  process, 
had  a  very  large  glass  vase,  the  bowl  of  which  was  very   Giaasotciiedui 
intricately  and  handsomely  etched,  showing  great  perfec- 
tion.   He  is  also  said  to  be  the  inventor  of  an  ink  he  had 
on  exhibition,  which  can  be  used  to  etch  glass  with  an  ordi- 
nary pen.    This  ink  is  said  to  attack  glass  only,  and  does   Etching-ink. 
not  destroy  pens ;  quite  a  convenient  article  for  labeling 
glass  vessels.    On  a  trial  of  this  ink  I  found,  however, 
that  it  is  very  difficult  to  make  fine  lines,  as  it  is  very 
thick. 
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The  British  section  contained  quite  a  variety  of  glass 
ware,  especially  table  ware  and  ornamental  glass.  In  point 
of  excellence  of  metal  and  workmanship  the  British  were 
splendidly  represented. 

THOMAS  WEBB  <f  SONS,  Stourbridge  and  London. 

The  be»t  flint     These  exhibitors  had  the  finest  display  of  flint  and  col- 

gloss  on  oxhibi-  r     v 

tion.  ored  wares,  and  deserved  the  grand  prize  which  they  re- 

Grand  gold  o^®^    Th©fr  flint  glass  was  the  finest  in  the  Exposition, 

ttedal-  and  was  superior  in  brilliancy  to  the  Freuch,  which  still 

retains  a  trace  of  the  bluish  tint  so  noticeable  in  their 
glass  in  1867.  I  should  mention,  however,  that  other  Brit- 
ish houses  had  also  very  fine  flint  glaas  nearly  equal  to 

lence^BriUah  Webbs'.    In  fact,  all  the  flint  we  saw  in  that  section  was  of 

flint  glass.         remarkably  good  quality,  and  superior  to  that  exhibited  by 

other  nations. 


Vases  and  or- 
namental glass. 


Vases  and  ornamented  glass. 


The  display  by  Webb  &  Sons  comprised  a  multitude  of 
handsome  articles.    The  center  of  attraction  seemed  to  be 
•*Donnis,'vase.  a  vase  in  the  style  of  the  Portland  Vase,  called  the  Dennis 
Vase. 


-Northwood. 


"Woodall. 


The  body  of  this  vase  is  of  a  very  dark  blue  and  coated  outside  with 
opal  glass.  The  subject  chosen  by  the  artist,  Mr.  Northwood,  is  the 
Triumph  of  Galatea  and  Aurora.  Tho  cover  represents  a  winged  horse, 
not  yet  finished.  Tho  two  handles  represent  horse's  heads,  one  of  which 
is  finished.  Tho  subjects  shown  upon  the  sides,  the  base,  and  foot  are 
ornamented  with  leaves  in  opal.  Tho  immense  difficulty  of  producing 
such  an  article  will  bo  understood  when  it  is  considered  that  all  the 
designs  in  relief  have  to  be  carved  and  chiseled  out  of  tho  white  outside 
coating ;  tho  artist  is  required  to  produce  a  somi-translucid  effect,  show- 
ing the  blue  glass  through  tho  opal,  carving  out  this  glass  and  making 
it  thin  enough  to  show  the  blue  through  and  yet  retain  perfect  and 
correct  relief  forms.  This  beautiful  effect  was  reproduced  in  several 
parts  of  the  vase.  Tho  blowing  of  the  vase  itself  must  have  been  a 
difficult  piece  of  workmanship,  since  the  horse  on  the  cover  and  the 
horse-head  handles  mast  have  been  so  put  on  as  to  enable  the  artist 
to  carve  correct  subjects  and  introduce  the  semi-transparent  tints  I 
have  alluded  to.  This  glass  carving  is  necessarily  a  very  slow  work  ; 
the  vase  is  not  yet  finished,  some  parts  being  polished  and  others  yet  in 
the  rough  state.  The  artist  has  already  devoted  two  years  to  the  vase, 
and  it  is  estimated  it  will  bo  worth  §15,000  when  finished.  *It  is  simply 
a  "tour  deforce." 

Next  to  this  vase  a  smaller  one  of  the  same  stylo  was  exhibited  as 

the  work  of  Mr.  Woodall.    The  subject  represented  is  after  Guido's 

Aurora.    The  skill  displayed  by  the  artist  commands  admiration.    The 

half  tints  described  in  the  former  vase  were  also  produced  in  this  vase 
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nilh  remarkable  effect.     The  base  shows  a  scries  of  leav  es,  with  the  geuat  Britain. 
semi-transparence  repeated  in  each  with*  surprising  evenness  of  shade. 
The  parts,  after  having  been  carved,  may  bo  left  rough  or  may  be 
polished;  this  enables  the  artist  to  obtain  a  dead  or  clear  effect, 

A  striking  feature  of  the  Messrs.  Webb's  exhibit  was  their  engraved     Thus.  Webb  it 
flint  articles  such  as  decanters,  vases,  ewers,  jugs  (figs.  11  and  12),  s°1"' 
dishes,  trays,  goblets,  etc. 


FIG.  It.— Tkoma*  Webb  <f  Sons.  Fig.  12.— Thomat  Webb  $  Soni. 

A  vase  engraved  in  relief  by  Mr.  Kny  was  a  marvel  of  execution ; 
only  nine  inches  high;  it  is  valued  at  $1,500.  The  engraving  around  the 
body  of  the.  vase  was  partly  clear  and  partly  depollshed,  and  was  beauti- 
fully executed.  It  stood  in  such  bold  relief  that,  though  engraved  by 
the  wheel,  it  might  be  supposed  to  have  been  carved. 

A  decanter,  Fig.  13,  also  engraved  by  this  artist,  the  subject  repre- 
senting the  frieze  of  the  Parthenon  in  intaglio  half-clear  engraving, 
was  very  beautiful.     It  is  valued  at  $2,200. 

In  flint  metal  several  oilier  interesting  articles,  engraved 
in  dead  and  clear  surface,  were  exhibited :     ■ 

A  plate  representing  Yenus  Aphrodite,  a  beautiful  piece  of  work, 
valued  at  9150. 
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rbeat  Britain.       a  vase  iu  the  Italian  Renaissance,  with  classical  subjects,  handles,  and 

foot  engraved,  north  Si, 000.    I  noticed  in  this  vase  a  very  pretty  effect 

made  up  by  polishiug  diminitive 

spotson  the  dead  engraved  ground. 

The*  Webb  &  The  """'"""T  °f  tfcWi  points  on  a 

Sou*.  dead  surface  I  consider  a  very  happy 

effect. 

A  two-handled  jag,  subject  Pluto 
carrying  away  Proserpine,  engraved 
very  deeply  on  the  two  handles,  with 


Fro.  13—  Thomas  Webb  ^  Sour.  Fio.  14.— Thoma*  Webb <f- Son: 

the  base  of  each  ending  in  an  engraved  medallion;  all  of  beautiful  work- 
manship ;  valued  at  S^OO. 

Vases  at  §300;  Jugs  at  $500. 

An  endless  variety  of  table-service  articles,  such  as  jugs  with  the 
peculiar  shell  handle  which  is  now  pressed  by  our  manufacturers! 

Fig.  14,  part  of  a  water  service  in  the  Italian  Renaissance  style, 
shows  the  most  beautiful  designs  and  intricate  ornamentation.  The 
whole  of  the  surface,  and  even  the  handle,  is  most  beautifully  engraved. 
The  principal  designsrepresent  four  Cupids  in  different  attitudes,  grace- 
ful birds,  and  fine  tracery. 

Engraving  of  all  kinds,  combined  with  clear,  half-clear,  and  dead 
surfaces,  on  tankards,  mugs,  goblets,  decanters.  Many  of  these  articles 
are  engraved  very  deeply,  and  the  engraving  is  subsequently  polished. 
Such  articles  were  also  shown  in  the  French  section,  but  it  is  apparent 
that  too  much  labor  is  bestowed  on  such  work  without  corresponding 
effect,  since  the  reflection  of  light  somewhat  drowns  the  designs. 
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A  very  handsome  square  jewelry  easket  made  of  plate-glass,  witfci  a  orkat  Britain. 
gilt  frame  ami  four  handsome  columns  with  solid  ball  bases  in  the  cor- 
ners,  the  sides  cut  in  deep  diamonds  and  engraved  escutcheons. 
Heavily  cut  seta  (Figure  15)  in  spiral  bamboo  and  diamond*,  heavy    Tho».  Webb  & 

and  brilliant  sets  of  blue  and  pink•So,i,,• 
upon  flint,  cut  in  relief,  with  project- 
ing knobs  upon  which  the  colored  glass 
has  been  left,  but  subsequently  cut  in       Bamboo   and 
diamonds  upon  their  faces ;  sometimes  %££™d  Cttt  do" 
borders  of  colored  metal  are  left  and 
cut  over  in  the  same  style. 

Large  bowls,  decanters,  fruit  dishes, 
goblets,  etc. 

Some  sets  of  ruby  upon  flint,  of  very 
handsome  shades  of  ruby. 

Decanters  with  stoppers  cut  in 
prisms,  which  make  a  beautiful  play  of 
colors. 

A  large  variety  of  flower  stands  in 
flint  and  ruby,  cut  in  large  diamonds, 
upon  which  smaller  and  very  fine  dia- 
monds were  cut ;  most  of  these  articles 
are  mounted  on  gilt  metal  stands. 


Iridescent  glass. 


Iridescent  glasa. 


This  house  is  also  manufactur- 
ing iridescent  flint  glass  in  thin 
blown  articles,sucb  as  decanters, 
goblets,  jugs,  and  flower  stands, 
mounted  on  mirrors,  the  base  of 

these  stands  being  made  of  solid 
Fig.  15.— Thomas  }Ytbb  f  Son.   hM^      Tbe    uge  of  thege   ba,ta 

adds  very  much  to  the  beauty  of  light  fancy  articles,  besides 
the  safety  it  adds  in  keeping  them  from  falling  over. 

A  very  attractive  fetyle  of  flower  stands  is  peculiar  to  Flower  standa 
this  house.  It  consists  in  making  receptacles  for  flowers 
with  sticks  of  flint  glass  mounted  in  the  style  of  our  log 
cabins ;  they  are  held  together  by  means  of  silvered  wires. 
These  are  built  of  different  shapes,  and  lined  inside  with  a 
galvanized  metal  casing.  Quite  a  number  of  these  stands 
were  made  of  bronze  iridescent  glass  of  very  pretty  colors. 

This  bronze  iridescent  glass  is  a  speciality  of  this  house, 
said  to  have  been  patented,  and  was  quite  new.  The  first 
samples  I  saw  were  not  quite  satisfactory,  as  the  glass 
looked  rough  on  the  surface  and  the  colors  wen  dark,  with- 
out brilliancy.  The  new  samples  received,  however,  were 
very  handsome;  the  glass  retained  its  usual  brilliancy,  and 
reflected  the  iridescent  colors  in  pleasing  variety.  Jugs 
made  of  this  glass  were  engraved  to  show  the  ground  of  the 


Bronze   irides- 
cent glaaa. 
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^  glass,  while  the  remainder  was  kept  in  tbc  polished  state. 
The  bronze  of  this  glass  has  a  peculiar  greenish  tint  pre- 
vailing through  the  mass. 

Chandeliers. 

Of  chandeliers  the  Messrs.  Webb  had  a  very  fine  collec- 
tion. 

One  particularly,  m  the  oemter  of  their  exhibit,  nu  *  specimen  in 
Tery  good  taste.    The  bottom  piece  is  a  large  ribbed  hollow  ball,  with 


FlG.  Hi— Thomas  Hebb  f  Soni. 

twisted  glass  branches  starting  from  tho  middle.  The  center  stetn  U 
made  np  of  a  series  of  tliesc  balls,  decreasing  in  size  towards  the  top. 
The  drops  are  made  of  blown  hollow  glass,  prettily  shaped.  Between 
the  series  of  balls  the  center  stem  is  made  in  the  shape  of  a  handsome 
Taw.1.     Atlachcd  to   Ibc   bottom  of  tile   drops  are  several   solid  glass 
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bills  containing  a  number  of  little  sir  bubbles.     One  of  the  balls,  a   ojmat  uritmn. 
very  large  one,  was  bung  to  the  bottom  of  the  chandelier. 

Other  chandeliers,  of  flint  and  colored  glass,  were  hung  through  thoir    Ttaos.  Webb  & 
show  temple.    All  of  them  were  of  very  good  taste  and  fine  execution.  1-l)n,■ 

Some  made  for  candlf-s  hail  long  solid  branches,  with  hravily  cut  bowl' 
for  bottom  pieces,  anJaolid  prismatic  cut  buttons  attached. 

The  tupsof  some  chandeliers  were  made  of  inverted  cups,  cut  in  scallops    Chandeliers. 
Some  oftLs  drops  were  made  in  tho  shape  of  squaro  pyramids  of  solid 
glass,  running  to  a  very  sharp  point.  The  whole  chandelier  was  made  of  a 
mass  of  clear  and  heavily  cut  glass,  in  which  colors  played  most  beauti- 
fully.   Some  others  were  mounted  in  gilt  or  silvered  metal. 


Via.  17.— Tkomat  Webb  .f-  Sont, 

A  very  pretty  combination  of  white  and  colored  glass  was  to  be  seen 
insereral  of  tbeir  chandeliers;  drops  of  colored  and  white  glass,  some 
tcsr-shape<l,  some  ilepolished,  and  others  cut. 

A  large  variety  of  side  brackets  for  gas  and  candles,  in  the  same  style 
u  the  chandeliers  described. 

Quite  a  number  of  hanging  glass  flower-baskets,  of  an  in-  flo°™^JJef^** 
finity  of  patterns,  mode  of  white  glass;  mirrors  and  white 
ami  colored  glass  sticks  mounted  on  the  outside. 
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great  "bit*™-  The  use  of  silvered  mirrors  has  been  put  to  a  good  ad- 
vantage by  this  house  iu  combining  panels  of  mirrors  into 

sum.  '  different-shaped  stands,  baskets,  etc.,  winch  look  very  beau- 

tiful. 

vmetungiaM.  Venetian  glass. 

This  firm  made  a  fine  display  of  "Venetian"  glass  ware. 
The  workmanship,  the  purity  of  the  flint  and  colored  glass, 
and  the  regularity  of  forms  far  outstripped  anything  which 
could  bo  seen  iu  the  Italian  section.     Nor  should  I  be  silent 
o'Faiion.        upon  the  remarkable  sets  designed  by  Mr.  O'Faiion,  a  young 
gentleman  who  has  charge  of  the  decorative  and  drafting 
department  of  this   house.    Through  his   kindness   I  ob- 
tained a  great  deal  of  information  in  regard  to  the  wares 
exhibited.    Among  his  designs  I  noticed  especially  some 
decanters,  jugs,   bowls,   goblets,  engraved    in   the  Celtic 
™g™"iii&rta  of style,  a  peculiar  ornamentation  which  he  has  carried  to 
quite  a  success.    This  style  of  decoration  consists  princi- 
pally uf  engraved  continuous  lines,  iu  which  the  ends  can 
scarcely  ever  be  found. 
The  engraving    is  not 
deep,  but  is  made  up  of 
an    endless    variety  of 
lines. 

Mr.  O'Faiion  has  also  de- 
signed   son  ir    very   comieal 
subjects,  such  an  a  pig  orna- 
numiinmisuij  mentally   treated,   tadpole.1), 

■I™'"-  frogs,  etc.,  which,  however, 

I  must  frankly  say,  I  do  iiot 
lliink  will  ever  enter  exten- 
sively iutothe  race  for  orna- 
mentation of  glass.  Al- 
though I  have  seen  beauti- 
ful classic  designs  by  this 
Engraved    de-  gentleman,  I  regret  to   find 

that  the  shapes  of  old  jngs, 
lankards,  etc.,  have  too 
often  heen  selected  by  him. 
I  wish  that  English  glass, 
which  is  so  commendable  for 
its  beautiful  workmanship, 
could  ho  designed  in  lielter 
styles.  Mr.  O'Fallou  is  evi- 
dently quite  lalented,  as 
,.        , .      „  .  ,.    .  could  bo  seen  by  some  of  tha 

I  Hi.   lr.  —  Green  .(•  ^ephea.  .  ..-■■,.  r   i.- 

'       r  beautiful   designs  of  his 

Imitations    of  classic  wares,  hut,  as  in  the  Austrian  department,  the  English  would 
innjin'n.    *Wt  b"  better  off  by  leaving  aside  the  awkward  and  ngly  designs  of  old 
uiugB,  jugs,  tankards,  etc.,  a  style  representing  the  remnant  of  tlio  first 
efforts  in  ornamentation  of  half-civilized  nations. 
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hi  support  of  my  remarks,  I  would  call  attention  to  these  beautifully  _< 
engraved  wares,  representing  the  highest  skill  and  beauty  of  design, 
unfortunately  placed  upon  ugly- 

ebapedjugsj   Figs.  IS  and  17.  ft 

The  same  tuleut,  placed  njioi) 
diapely  articles,  would  look  in- 
finitely  handsomer. 

I  also  wish  to  say  that  if  other 
manufacturers  would  imitate 
tbe  Messrs.  Webb  by  sending 
with  their  goods  men  like  Mr. 
OTsllon,  courteous,  intelligent, 
■udcapabio  of  giving  informa- 
tion, they  certainly  would  not 

bf  the  losers  in  their  reputa-  e 

tion,  and  would  increase  their 
trade.  All  tho  employes  of  the 
Messrs.  Webb  were,  in  fact, 
ready  .it  any  time  to  furnish  the 
information!  asked,  and  were 
uniformly  ci 


A  very  line  exhibit  of  ta- 
bic and  ornamental  glass 
ware  was  made  by  tliis  firm. 

In  the  middle  of  their  stand 
could  be  seen  a  very  handsome 

chandelier,  a  mass  of  prismatic  F|G-  10— Greea  *  X&""- 

cnt  drops,  with  a  very  large  ball  of  glass  at  the  bottom,  tho  different 
parts  mounted  in  ormolu. 

Very  handsome  candelabra,  mounted  in  ormolu,  and  consisting  of 
solid  pieces  of  glass,  pear-shaped,  and  cut  in  prisms,  a  cutting  which 
is  particularly  well  adapted  to  tho  fine  metal  mode  by  this  bouse. 

A  largo  square  flagon  cut  in  heavy  diamonds ;   worth  $30. 

A  variety  of  heavily  cnt  hanging  baskets,  some  with  separate  han- 
dles, eut  all  over  and  attached  by  ormolu  mountings. 

Fruit  dishes  heavily  and  intricately  cut. 

Jugs  and  decanters,  beautifully  engraved  (Figs.  18  and  19). 

A  few  articles  of  thin  blown  glass,  etched  by  acid. 

These  thin  wares,  or  muslin  glues,  as  it  is  called,  were  very  well  done. 

Jugs  and  goblets,  engraved  in  half-clear  engTavings. 

Paper  weights,  cut  and  engraved. 

Chandeliers  with  hollow  ball  drops,  tilled  with  a  pink  liquid. 

Imitation  of  jewels  in  glass,  In  very  line  colors. 

Also  thin  mus". in  iridescent  gloss  fancy  articles  of  a  peculiar  nature, 
with  small  whitish  spots. 

A  few  articles  of  Venetian  glass  ware  in  very  good  style. 

Quite  a  number  of  mirror  flower  stands. 

Mugs  made  with  spiral  air  tubes. 

Caskets  of  plato  gloss  for  Jewelry,  engraved  and  mounted  in  ormolu. 

This  house  has  a  very  creditable  display  of  fine  wares,  but  is  espe- 
cially noted  for  making  objects  nf  rolid  pieces  of  glass  cttt  hi  prisma — 
a  very  beautiful  effect. 


nunii-ntut     i;liias. 
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^ai*i.  jenkm-     This  house  is  especially  celebrated  for  its  tbiii  muslin 
glass  aud  Venetian  ware: 

Engravings  executed  upon  goblets  so  thin  that  it  accrued  almost  im- 
possible totouch  them  with  thu  engraving  wheel  without  going  throngh. 
Muslin     giMB     a.  striking  example  of  what  the  gloss-blower  can  produce  wag  a  gob- 
wore,  lot  the  weight  of  which,  ill  handling,  could  scarcely  be  felt ;  (ho  howl 
wa»  8  inches  in  diameter  by  8  inches   high,  the  stem  A  inches,  the 
whole  weighing  Gf  ounces.     This  certainly  was  (ho  thinnest  article  lot 

A  striking  piece  of  skill  was  a  basket  made  of  bent  pieces  of  glass, 
handles  and  all  in  perfect  imitation  of  wicker- work. 


Fig.  20,—Bodjitt;  Richardson,  <f-  Son. 

Their  imitation  of  Venetian  glass  in  all  styles  is  certainly, 
of  the  Webbs,  superior  to  the  Italian. 

A  very  handsome  set  of  muslin  iridescent  gloss,  which  wi 
have  been  sold  130  times. 

Very  finely  cut  and  engraved  glass, 

Tho  productions  of  this  house  are  certainly  very  superior. 
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Like  the  Webbs,  this  bouse  bad  some  very  fine  basso-ri-   Hwteetts.Rich 
liero  carved  glass  iu  white  upon  a  deep-colored  ground :  um' 

A  largo  vase,  subject  "  Hercules  restoring  Alceatis  to  her  husband." 
A  pair  of  two-handled  vases,  subject  Veuus  (Fig.  20),  and  another       Dl™£J!?leT' 
vase  (Fig.  21)  representing  Cupid. 
A  copy  of  the  Portland  Vase,  worth  j.',100. 

These  so-called  carved  glass  objects  were  finely  executed,  and  redact 
much  credit  on  this  house. 
Flower  stands  with  queerly  twisted  branches. 
A  tripod  with  pink  sticks  and  pot  hung  by  glass  chain. 
Vases  of  blue  upon  Hint,  etched  in  dead  surface  by  acid. 
Handsome  Hint  articles  cut  iu  very  fiuo  diamonds. 
A  sot  of  will  Us  glass  with  small  threads  of  bluish  green  spun  spirally 
upon  the  surface,  the  top 
ornamented  with  small  but- 
tons of  the  same   colored 
(la_. 

Th  e  iisn  a  1  v  ariety  of  hang. 
ing  baskets,  flower  stands, 
decanters,  goblets,  with 
spun  colored  threads. 

Articles  of  a  peculiarly 
darkish-gieou  colored  glasB, 
laid  to  bo  a  particular  pro- 
duction of  this  house,  but 
little  different  from  bottle 
j  glass. 

A  bouquet-holde  r  in  w  h  i  te 
'  glass,  representing  an  uiu-      'CnpW  w 
brella.  with    pink    border, 
half  opened,  hanging  upon 
three  branches. 

Light  pink  upon  flint 
plates,  etched  iu  acid. 

Vases  of  piuk  upon  opnl 
and  ruby  upon  opal,  look- 
ing very  pretty. 

A  pretty   cage   mado  of 
pink   glass  sticks  with   a 
looking-glass  on  the  outside 
Fm.  M.— Hodgrtl*.  Biehurinn,  .f  &>».      rf thj)  ^^ 

Small  ten  sets,  bine  upon  white,  finely  etched  in  acid,  leaving  blue 

Several  vases  of  blue  upou  opal,  also  etohed  in  acid,  showing  the  de- 
rign  in  opal. 

Dark  bluo  vase  topped  with  opal,  subject  Hercules,  finely  e  seen  ted, 
the  half  tones  being  very  beautiful. 

A  fine  Etruscan  vase  (Fig.  22)  with  twisted  glass  handles,  finely  en- 
graved. 

The  acid  etching  of  this  house  is  particularly  pretty  and  skillfully 
executed. 
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CURAT  BR1TAIS.  JAMES  POWELL  <*  SONS.  Lmion. 

Junn  Powell     Tbis  house  has  quite  a  reputation  for  its  Venetian  ware, 


anil  had  a  great  variety  on  exhibition : 
Very  fine  thin  muslin  glasses,  plain  ami  engraved. 


ral  articles  of 
"metallized"  mare  in 
the  sanjo  style  as  seen  in 
tbe  Austrian  secticn. 

Articles  curved  spi- 
rally with spun  threads 
of  colored  glass. 

A  beautiful  cube  (if 
flint  glass,  measuring  44 
iuches  square,  of  very 
pure  and  brilliant  met- 
al; not  altogether  free 

Two  large  buttons  of 
glass,  diamond -sli aped, 
cut  in  deep  prisms. 

A  remarkably  thin 
blown  goblet  of  4)  by 

Finely  engraved  seta 
with  the  peculiar  En- 
glish ribbed  shell  feet, 
wbich  liavi'  been  iutro- 

L'euteuuial  Exhibition. 
The  wares  of  this 

uetidable  for  gm  id  qual- 
ify and  fine  execution. 


BinnixiHum, 
A  great  deal  of  at- 
leution  of  the  visit- 
ors was  attracted  to 
their  handsome  and 
unique  style  of  gla&t 
furniture,  chande- 
liers, lamps,  table 
ware,  etc : 

Two    candelabra,    3 
feet  C  inches  liigh,  con- 
sisting of  a  thin  trian- 
gular   prism    cemented 
Fig.  •Si.—Bo&geitt,  Eichardtou,  $  Sou.  to  a  very  ornamentally 

cut  foot  and  topped  by  six  glass  branches  and  a  center  light  (Fig.  23). 
The  form  is  very  elegant  and  of  a  striking  design.  These  candelabra 
are  said  to  be  worth  $300  each. 
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Other  very  handsome  cut-glass  candelabra  were  of  an  entirely  dif- 
ferent design,  the  central  shaft  being  a  massive  piece  of  glass  richly 
cat.  From  the  lower  part  of  this  shaft,  leading  np  to  and  being  con- 
nected with  a  broad  band  of  gilt  motal  set  with  cat-glass  panels,  are 
placed  branches  having  glass  dishes  at  the  end. 

Twenty  richly  cut  glass  drops  hung  from  this  metal  band.  This  is  a 
handsome  harmony  of  glass  and  gilt  metal,  and  is  said  to  be  worth 
$1,200. 

The  most  striking  and  handsomest  piece  exhibited  by  this  firm,  how- 
ever, was  a  largo  chandelier  of  flint  glass  about  12  feet  deep  and  7  feet 
9  inches  in  diameter.  The  central  shaft  consists  of  a  cylinder  in  very 
heavy  and  finely  cnt  glass ;  this  is  surrounded  by  six  smaller  shafts, 
ending  at  the  base  and  summit  in  scrolls,  from  which  handsome  solid 
glass  pendants  are  suspended.  The  inner  cylinder  opens  at  top  and 
bottom  into  floral  ornaments;  at  the  base  of  the  shaft  is  hnng  a  large 
solid  ball  of  glass,  beautifully  cut ;  the  branches,  hollow— used  as  gas 
pipes— are  twelve  in  number,  and  are  a  marvel  of  execution,  being 
made  each  in  ono  piece  of  glass  6  feet  long,  bending  gracefully  outward 
at  quite  a  distance.  It  is  impossible  to  convey  an  idea  of  the  elegance 
and  finish  of  this  masterpiece,  even  with  the  accompanying  cut  (Fig.  24). 
It  must  be  seen  to  be  appreciated.  It  was  conceded  to  the  writer  by  the 
manager  of  the  first  glass  works  in  France  to  be  the  most  astonishing 
production  yet  made  anywhere  in  that  line.  This  handsome  chandelier 
is  valued  at  $4,750. 

Another  article  of  this  house  also  displays  very  fine  and  finished  ex- 
ecution, but  I  doubt  whether  this  branch  of  glass-making  will  ever 
be  extensively  introduced.  I  refer  to  a  chair  of  state  made  entirely  of 
glass ;  it  is  about  4  feet  in  length  and  height,  the  whole  made  of  solid 
glass,  beautifully  cut.  I  had  occasion  to  judge  of  the  thoroughness  of 
the  work  of  this  firm.  One  of  the  gentlemen  of  tho  jury  representing 
England  said  to  me,  in  speaking  of  the  glass-cutting  machine  (of  the 
writer),  that  he  could  show  work  done  by  hand  which  equaled  the  ma- 
chine-cut in  regularity.  Naturally,  the  work  of  the  Messrs.  Osier  was 
selected  and  the  chair  pointed  out.  After  a  careful  examination  of  the 
glass  buttons  upon  tho  end  of  the  arm-rest,  several  irregularities  in  the 
cutting  of  the  facets  were  discovered,  but  it  must  be  frankly  acknowl- 
edged that  it  required  a  strict  and  close  examination  to  detect  them, 
such  was  the  superiority  of  tho  workmanship. 

The  center  piece  of  attraction  was  the  "cabinet"  made  of  glass  in 
the  Gothic  style.  The  extreme  breadth  is  8  feet  6  inches,  and  the  total 
height  14  feet  6  inches.  I  cannot  possibly  describe  this  beautiful  piece 
of  furniture,  as  it  would  be  impossible  to  even  give  an  idea  of  its  effect. 
It  is  composed  of  several  very  finely  cut  pieces  of  glass  adjusted  over  a 
frame  of  cbonized  wood.    It  is  valued  at  $11,000. 

Although  this  handsome  piece  of  furniture  is  certainly  remarkable,  I 
do  not  believe  that  glass,  as  a  general  thing,  can  be  applied  exclusively 
to  the  ornamentation  of  furniture,  although  plaques,  panels,  and  de- 
tached pieces  cai:  be  used  with  very  good  effect.  Not  the  least  to  men- 
tion among  the  exhibits  of  this  house  were  a  number  of  cut-glass  gob- 
lets, flower-stands,  decanters,  hanging  baskets,  oil- lamps,  engraved 
globes,  all  dono  iu  the  very  best  style. 

A.  B.  DANIELL  4  SON.  London. 


ORBAT  BUITAEV. 


F.  &  G.  Osier. 


Chandelier. 


Glass  chair. 


Gothic  cabinet. 


Questionable 
use  of  glass  in 
furniture  con- 
struction. 


A.  B.  Daniell  A 
Son. 


A  reproduction  of  the  celebrated  Portland  Vase,  by  John     Reproduction 
North  wood,  who  worked  three  years  upon  it ;  valued  at  vaae.ho  PorUftnd 


Fig.  23. 
F.fC.Qtltr. 
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octat  britaix.  at  $7,300.  Unfortunately  this  vase  is  cracked  on  the  outside 
opal  glass  coating.    This  house  displays  quite  a  variety  of 

son.'  spirally  spun  threaded  wares  in  very  fine  threads,  closely 

run  together;  a  variety  of  thin  goblets  blown  round,  but 
shaped  into  octagons. at  the  edge  by  being  pinched  with  a 
suitable  tool ;  finely  engraved  jugs  in  clear,  half-clear,  and 
dead  surfaces. 

John  Millar  &  JOHN  MILLAR  4  CO.,  Edinburgh. 

VsO. 

A  very  handsomely  engraved  jug,  representing  the  Can- 
terbury Pilgrims,  worth  $150,  which  I  consider  quite  cheap 
for  such  a  skillful  piece  of  work;  handsomely  cut  decanters 
of  superior  workmanship :  very  thin  blown  wares,  also  of 
good  execution. 

Aurora    Glass  THE  Amc0RA  GLASS  COMPANY,  London. 

vsO. 

In  the  cases  of  this  company  could  be  seen  a  great  variety 

Metallized  giiu».  0f  small  fancy  vases  in  "  metallized  glass."    These  were 

made  of  different  colored  glasses,  in  which  could  be  seen 

metal  flakes  of  gold  and  platina  distributed  unevenly  through 

the  body  of  the  glass. 

The  metals  used  are  principally  white  and  yellow.  It  is  presumed 
these  metals  are  reduced  to  powder  or  thin  leaves,  and  when  the  article 
is  in  process  of  manufacture  the  glass  is  rolled  in  this  metallic  dust, 
which  then  adheres  to  the  glass,  and,  by  reheating,  the  article  is  finished 
in  the  usual  way.  A  piece  of  broken  glass  of  this  variety  showed  the 
metals  to  be  near  the  outer  surface  and  slightly  sunk  into  the  glass. 
Although  the  inventor  holds  his  discovery  to  be  a  wonderful  one,  and 
attached  ridiculous  prices  on  his  goods,  I  see  nothing  in  it  to  commend 
it  as  a  valuable  process  in  the  decoration  of  glass.  No  rogular  pat- 
terns can  be  produced,  and  at  best  this  glass  will  never  look  anything 
else  than  an  accidental  decoration.  The  inventor  calls  the  invention 
"precious  metals  melted  and  incrustated  in  glass." 

Kilner  Bros.  KILNER  BROS.,  ThornhiU-Leet  and  ConUboro'.  Yorkshire. 

This  firm  exhibited  druggist  glass  ware,  bottles  in  green, 
blue,  and  brown  glass,  all  blown  in  molds,  demijohns,  etc., 
apparently  all  of  good  quality. 

E.  Breffit  &Co.       E.  BREFFIT&  CO.,  of  the  Aire  and  Colder  Glass  Bottle  Company,  London. 

An  assortment  of  bottles,  jars,  demijohns,  soda-water 
bottles,  in  ordinary  blue  and  green  glass. 

The  same  kind  of  goods  were  also  exhibited  by  Bagley, 
Wild,  &  Co.,  of  Knottingley,  Yorkshire. 

General  ro-     in  conclusion,  I  think  that  the  display  in  the  British  sec 

marks     on     the  7  r     •* 

British  glass  ex-  tion  was  equal  to  any  other  exhibit  in  beauty  and  purity  of 
flint  metal,  in  skill,  and  in  execution.  Their  colored  glasses, 
in  many  instances,  are  very  pretty,  but  do  not  equal  the 
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French  and  Austrian,  as  a  general  thing.    A  striking  fea-  GBgATBBITAIy- 
tare  of  this  section  was  the  regularity  and  perfection  of  the    itesniarity  of 
work,  either  in  blowing,  cutting,  or  wheel-engraving.    In  ttn^ai^on^av- 
the  latter,  especially,  T  think  they  are  np  with  the  Austrians, ing' 
and  in  some  instances,  as  in  their  relief  engravings,  they 
cannot  he  surpassed.    In  cutting,  I  have  found  in  this  sec- 
tion the  best  work,  the  most  regular,  and  the  most  brilliant; 
above  the  French,  Austrian,  and  Belgian,  in  my  opinion.    In  c<St£c2Sato  th° 
blowing,  the  regularity  of  their  articles  is  surprising,  con- 
sidering, especially,  that  the  British  workmen  refuse  to  use 
molds  of  any  kind  in  working.    I  admired  the  unerring  per-  de?aiu!ct1on    of 
fectionof  the  handles  on  jugs,  vases,  decanters,  etc.;  the 
beauty  of  the  thin  muslin  glasses;  in  the  "Venetian"  wares 
the  great  superiority  of  their  work  and  color  of  glass  over 
the  Italian. 

1  cannot,  however,  always  praise  the  taste  shown  in  some    Taste  in  de- 
of  their  designs.    The  forms  are  often  heavy,  awkward,  and  to^oFrenchand 

A.  TlAt  1*121X1 

wanting  in  harmonious  lines ;  in  this  the  Austrians,  and  es- 
pecially the  French,  are  superior  to  them.  On  the  question 
of  prices  I  have  been  repeatedly  assured  that  British  glass*11,  relation  to 

r  x  u  °  British  and  con- 

is  much  higher  than  the  French,  Belgian,  and  Austrian.  In  tmentai  prices, 
fancy  goods,  except  in  the  case  of  one  or  two  houses,  where 
strikingly  beautiful  and  novel  articles  could  be  seen,  I  do 
not  think  that  they  are  quite  up  to  the  mark  with  the  French 
or  Austrian.  As  a  whole,  the  British  exhibit  was  quite  sat- 
isfactory, and  the  art  of  glass-making  with  them  has  made 
very  rapid  and  striking  progress  of  late  years. 

I  regret  that  British  manufacturers  of  window  and  plate  no  British  ex- 
glass  did  not  think  of  exhibiting,  as  they  are  well  known  aid  p&to^XwsT 
for  the  good  work  they  turn  out  in  both  of  these  branches. 
I  think  it  a  great  mistake  with  manufacturers  to  neglect  to 
exhibit,  for  many  visitors,  having  seen  very  fine  goods  in 
other  sections,  are  naturally  led  to  believe  that  the  country 
failing  to  exhibit  does  not  make  that  class  of  goods. 

10  p  b vol  3 


AUB^^;HUlf"  AUSTRIA-HUNGARY. 

GARY. 


But  few  of  the  Austrian  manufacturers  exhibited.  There 
was,  however,  a  sufficient  display  to  form  an  idea  of  the 
skill,  beauty,  elegance,  and  perfection  of  the  Austrian  glass 
ware.  When  such  houses  as  J.  &  L.  Lobmeyr,  of  Vienna, 
exhibit  their  wares,  we  may  well  form  an  opinion  of  the 
state  of  perfection  to  which  glass  making  has  attained  in 
„  ^    M     ,      Austria.    The  Austrian  section,  one  of  the  most  attractive 

Bohemian  glass. 

in  the  Exhibition,  contained  a  very  fine  display  of  the  well- 
known  Bohemian  glass  ware.  This  glass,  the  so-called 
crystal  glass,  "crystal,"  contains  no  lead  or  but  little,  and  is  a  silicate 
of  potash.  It  cannot  compete  with  the  English  and  French 
flint  in  brilliancy,  owing  to  the  absence  or  the  very  small 
proportion  of  lead  it  contains ;  but  in  purity,  whiteness,  and 
homogeneity  of  metal  it  is  the  best  white  glass  made  in 
Europe. 

J.   &   L.  Lob-  J.  &  L.  LOBMEYR,  Vienna. 

meyr. 

One-half  of  the  Austrian  department  was  occupied  by 
Lobmeyr,  where  all  the  beauty  and  the  wonders  of  the  Bo- 
hemian art  glass  were  concentrated.  I  scarcely  knew  which 
hibit™41*^  cx"  to  admire  the  most,  the  finely  cut  and  engraved  crystal 

objects,  or  the  great  variety  and  diversity  of  beautifully 
engraved  and  decorated  articles. 

Among  the  thousands  of  attractive  objects  exhibited  by 
this  house  I  particularly  noticed : 

List  of  articles  A  magnificently  engraved  bowl,  13  inches  in  diameter,  monnted  in 
exhibited.  ormolu,  costing  §4,000,  given  by  this  house  to  the  Vienna  Museum. 

A  great  variety  of  plates  engraved  in  the  most  perfect  manner,  each 
as  the  Bohemians  particularly  excel  in. 

A  large  variety  of  smaU  bouquet-holders,  some  of  them  having  a  foot 
made  of  three  or  more  solid  balls. 

A  number  of  small  fancy  articles  having  spirals  made  of  tubes  in- 
closed between  two  layers  of  glass.  The  air  inclosed  in  the  tubes  re- 
sembles silvered  threads  imbedded  in  the  metal. 

Large  cut  candelabras  mounted  in  ormolu. 

Upon  a  beautiful  table  of  dark  blue  glass,  3  by  3  feet,  about  £  inch 
thick,  was  mounted  a  tankard  of  crystal  glass  cut  in  bamboos,  diamonds, 
and  bamboos  intermixed  with  clear  and  polished  engraving.  Along- 
side of  this  tankard  was  placed  a  goblet  engraved  in  polished  engrav- 
ing, with  the  double-headed  eagle  of  Austria.  Both  of  these  objects 
were  mounted  in  very  tasteful  frames  of  ormolu,  studded  with  clusters 
of  pearls  and  corals;  the  metallic  handle  of  this  tankard  represented  a 
dragon ;  in  the  cover  were  inserted  clusters  of  pearls,  coral,  and  precious 
stones.  The  waiter  upon  which  these  two  pieces  were  placed  was  com- 
posed of  18  panels,  beautifully  engraved ;  the  frame  and  handles  of 
ormolu,  the  handles  representing  two  beautiful  statues.  This  set,  re- 
markable for  its  masterly  execution,  was  intended  for  the  city  hall  of 
290 
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Vienna.     I  cannot  say,  however,  that  I  particularly  admired  the  design,    ▲ubtbu.-bum- 
to  me  it  seemed  heavy  and  awkward. 


Several  services  of  crystal  cat  glass,  painted  in  black  colors  of  dif- 

meyr. 


ferent  patterns,  were  also  exhibited.    The  contrast  of  a  brilliant  surface         & 


with  black  decorations  I  consider  a  bod  effect,  not  pleasant  to  the  eye. 
Other  services  cnt  and  painted  in  light  pink  looked  very  handsome. 

Articles  of  white  glass  engraved,  and  covered  over  the  engraving 
with  a  dead  gilding,  looked  very  pretty. 

Sets  of  bluish  opal  glass  painted  with  white  enamel  ancl  gold. 

Sets  of  white  and  yellow  glass,  in  which  flakes  of  white  mica  have 
been  distributed  irregularly. 

Sets  in  turquoise-blue,  gilt,  and  mouuted  in  ormolu. 

Fine  large  vases,  subjects  painted  with  gold  and  colored  grounds. 

Two  very  large  vases  in  six  pieces,  measuring  51  inches,  with  pedes- 
tals ;  the  body  of  the  vase  handsomely  engraved,  and  the  remainder  cut ; 
valued  at  $3,200  the  pair.  The  different  pieces  were  adjusted  one  upon 
the  other  with  such  nicety  that  it  was  with  difficulty  one  could  see  the 
separation.  Two  handsome  glass  handles  were  attached  at  the  sides, 
and  were  very  regularly  put  on. 

Two  heavily  cut  oval  bowls,  10  by  15}  inches,  cut  in  diamonds,  worth 
$100  each. 

The  Austrian  cutting  is  principally  flutes  and  diamonds ;    Cnt-giass. 
sometimes  large  panels  are  cut,  and  upon  these  heavy  sharp 
diamonds  are  distributed. 

The  thin  blown  glass  ware  of  this  house  is  very  well    Blown  glass. 
done. 

Quite  a  variety  of  goods  exhibited  by  this  house  consist  giJJjJ501*16*  <wt" 
of  articles  with  cutting,  painting,  ancl  decorations  upon  the 
same  article.  This  would  indicate  that  Bohemian  glass  is 
hard  enough  to  retain  the  sharpness  of  the  cutting,  even 
when  it  is  placed  in  a  muffle  to  bake  on  the  enamels,  the 
gilding,  and  other  decorations. 

In  colored  glass  I  found  a  large  variety  of  very  superior   colored  giM». 
colored,  painted,  gilded,  enameled,  and  otherwise  decorated 
articles,  all  executed  in  very  fine  taste,  and  the  colors  of  the 
glass  excellent 

Two  fine  vases  with  ormolu  handles,  24  inches  high  by  11  inches 
diameter. 

An  opal  set  of  enameled  glass  painted  over  in  several  colors,  making 
a  fine  contrast. 

A  very  handsome  vase,  4  feet  high,  of  iridescent  amber  glass,  gilded 
and  enameled  in  white,  was  sold  to  the  Dublin  Museum  for  $140.  An- 
other one  of  the  same  style  was  sold  to  the  South  Kensington  Museum, 
of  London.  „   , 

Iridescent  glass.  w*mmt*m* 

This  house  is  especially  celebrated  for  its  iridescent  glass, 
being  the  pioneer  in  that  line.  About  twenty  years  ago  it 
so  happened  that  by  using  fire  works  in  a  furnace  where 
some  glass-ware  had  been  placed  the  metallic  vapors  of 
these  fire  works  produced  a  peculiar  iridescent  color  upou 
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AD8nl?£HUK*   ^e  glass-    I*  is  only  three  years  ago  since  these  gentlemen 

revived  this  process,  improved  it,  and  put  it  into  general  use, 

,r   &  l.  Lob-  ^h  such  good  results.     Other  Austrian  manufacturers 

n*°yr  have  taken  up  this  process ;  the  English  also  have  obtained 

iruieBcentgioss.  good  results  with  it.    These  beautiful  colors  of  the  rainbow 

were  applied  principally  to  crystal  glass,  but  also  to  several 

kinds  of  slightly  colored  glass,  such  a  slight  amber,  etc. 

The  Austrian  wares  in  that  line  cannot  be  surpassed. 

Chandeliers.  Chcndelier8. 

The  glass  chandeliers  exhibited  by  Lobmeyr  were  very 
handsome,  light  in  structure,  pretty  in  design,  and  skill- 
fully made;  they  were  in  striking  contrast  to  the  jumble 
of  colors  and  great  number  of  pieces  found  in  the  Italian 
chandeliers.  Some  were  mounted  in  gilt  bronze,  others 
entirely  of  crystal  glass,  plain  white  or  iridescent  ;  some 
mounted  with  large  and  beautiful  cut  drops  of  all  sizes  and 
shapes;  some  with  cut  bowls  and  branches,  others  with  en- 
graved bowls  and  plain  branches. 
Paperweight*,  j  sn0uld  not  forget  to  call  attention  to  several  paper 
weights  made  of  a  solid  piece  of  glass  cut  in  the  shape  of  a 
diamond  and  supported  by  four  little  negroes  in  bronze. 
The  purity  and  brilliancy  of  the  glass  enables  one  to  judge 
of  the  perfection  of  this  Bohemian  metal,  which  was  almost 
entirely  free  from  defects. 

The  fancy  articles  were  in  such  an  endless  variety  that  it 
is  impossible  to  describe  them.  I  must  pay  a  tribute  to  the 
elegance  of  design,  the  regularity,  and  perfection  of  the 
artiiles  exhibited  by  the  Messrs.  Lobmeyr. 

I  have  to  state,  however,  that,  no  matter  how  skillful  and 
beautiful  the  engraving  and  decorating  of  this  house  may 
be,  the  cutting  lacks  in  perfection,  and  I  saw  mauy  arti- 
cles beautifully  decorated  but  very  irregularly  cut ;  nor  is 
the  cutting  deep  enough,  nor  does  it  present  as  sharp  angles 
as  I  saw  in  the  British  section. 

Enamel  deco-  Enamel  decorated  ware. 

rated  ware. 

The  Messrs.  Lobmeyr  have  also  attempted  the  manufact- 
ure of  enamel  decorated  ware  in  the  Arabian  style. 

The  accompanying  illustration  (Plate  17)  represents  a  few 
of  the  styles  exhibited.  Although  the  workmanship  is  good 
and  well  executed  as  an  imitation  of  original  Arabic  wares, 
yet  the  general  effect  produced  by  the  combination  of  pecu- 
liarly colored  glass  and  the  profuse  ornamentation  is  some- 
what garish. 


Arabian  style. 


1 
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But,  however  pretty  this  style  of  glass  may  be  thought  to  AU,™JjF,ni" 
be  by  some,  in  my  opinion  it  will  never  have  a  wide  circula- 


tion.   There  is  oddity  about  the  style,  but  nothing  pretty,   j.  &  l.  Lob 
and  it  is  only  in  the  hands  of  such  an  artist  as  Brocard  ormeyr* 
Gall£,  of  France,  that  these  wares  can  be  made  somewhat   Arabianutyic. 
attractive.    Although  I  have  praised  the  general  excellence 
of  the  wares  of  this  house,  and  the  fine  taste  displayed 
in  their  designs,  from  this  general  approval  I  must  ex- 
cept  the  uncouth   and  heavy  shapeless    articles  made  i^^11^^6*1" 
imitation  of  the  old  German  tankards,  mugs,  etc.    There 
are  no  beauty  of  contour,  prettiness  of  form,  or  harmonious 
and  pleasant  lines;  they  are,  in  my  estimation,  simply  the 
result  of  the  first  effort  of  a  nation  which  has  never  been 
singled  out  for  taste,  and  Bohemian  art  glass  does  not 
receive  any  additional  credit  for  the  production  of  such 
wares.     The  glass  decorated  by  the  Messrs.  Lobraeyr  is 
manufactured  by  M.  Lobmeyr*s  nephew,  at  Adolf,  in  Bo- 
hemia. 

Bohemian  glass  ware,  such  as  is  sent  to  this  country,  is 
often  far  from  being  anything  above  ordinary  common  wares, 
but  we  should  not  form  an  opinion  of  Bohemian  glass  manu- 
facture until  we  see  such  a  display  as  was  made  by  these 
gentlemen. 

The  Austrians,  in  matters  of  taste,  are  the  French  of  Ger- 
many. 

a.  ULLRICH,  WUhdmsthaL  G-  tTOrich. 

A  very  fine  assortment  of  decorated,  painted,  and  gilt  glass. 

Avery  handsome  set  of  crystal  glass  vases,  goblets,  bowls,  etc.,  heavily 
cat,  gilt,  and  with  heavy  panels  left  in  relief,  painted  and  enameled. 

Several  large  vases  in  very  heavy  diamond  cutting. 

Several  articles  of  iridescent  glass,  and  a  few  with  mica  flakes,  called 
"metallized  glass."  Some  of  the  iridescent  glass  is  decorated  and 
enameled  in  white. 

A  very  large  white  glass  bowl  mounted  in  gilt  bronze. 

Articles  in  crystal  glass,  cut,  covered  over  with  ruby  in  certain  parts, 
and  engraved. 

Articles  of  black  iridescent  glass,  enameled  over  in  white  enamel. 
A  very  pretty  contrast. 

Thin  muslin  glass,  blown  very  regularly,  engraved,  and  paiuted  with 
light  stars  and  strawberry  designs. 

Thin  articles  decorated  with  light  and  tasteful  designs. 

Large  vases  decorated  handsomely  with  raised  enameled  borders  on 
light-brown  ground.    A  very  handsome  effect. 

Thin  articles  of  white  iridescent  glass,  with  decorations  made  to  imi- 
tate crackled  glass;  these  are  supposed  to  have  been  painted  with  a 
medium  upon  which  powdered  glass  bad  been  sprinkled,  then  baked  in 
the  niafile. 

An  assortment  of  handsome  chandeliers. 
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AuenuA-HUN-  JULIUS  MVHLHAUS  d  CO.,  ffaida.  Bohemia. 

GARY. 

Jnlln8  Mul_     A  large,  fine  6tagdre  with  two  bowls,  handsomely  cut  and 
hra  &  Co.        scalloped,  the  outside  of  the  bowls  cut  into  very  sharp  angles, 

which  are  themselves  cut  into  profiles,  in  the  same  style  as 
the  small  thermometers,  representing  columns,  etc.,  so  that 
from  the  inside  different  cut  designs  could  be  been  as  if  in 
relief;  a  very  difficult  and  pretty  piece  of  workj  the  foot  is 
cut  in  heavy  panels.  A  handsome  piece  of  cut  glass,  worth 
$85. 

An  assortment  of  the  usual  iridescent  decorated  glass. 

Two  very  largo  and  handsome  vases,  decorated  in  white  enamel,  of 
beautiful  desigu.    A  handsome  and  remarkable  piece  of  work  worth 
$  1,150. 
J.  J.  Gurtlcr&  J'  J-  OVRTLER  A  SONS,  3lci$tersdotf,  Bohemia. 

8ons*  A  very  handsome  goblet,  upon  which  was  deeply  engraved  a  repre- 

sentation of  the  Lord's  Supper,  in  old  Bohemian  style. 

Black  vases  with  white  mica  distributed  in  the  mass  and  painted 
over. 

Black  vases  with  golden  metallic  flakes.  These  pieces  are  made  by 
first  blowing  an  object  in  the  desired  colored  glass ;  the  metallic  flakes 
are  then  rolled  ou,  and  a  new  layer  or  envelope  is  put  over  this ;  these 
flakes  are  therefore  inclosed  between  the  two  layers  of  glass. 

_      .  CLEMENS  RASOH,  Ulrichithal  and  IfeUUrtdor/. 

Clemens  Ka«cb. 

A  variety  of  colored  decorated  glass. 

A  very  pretty  pale  amber  service,  engraved;  also  one  in  light  pink; 
both  of  very  pure  colors. 

The  usual  variety  of  decorated  vases. 

A  now  style  of  frosted  pink  vases  on  an  opal  inner  coat,  ground  in 
parts  to  show  the  opal  coating,  and  engraved  upon  the  pink  outer  coat. 
This  style  is  said  to  have  been  recently  patented. 

Black  vases  decorated  in  white  enamel,  and  a  variety  of  iridescent 

glass. 
LndwigMoBer.  LUDWIG  UOSER,  Carlsbad. 

This  house  has  introduced  the  Japanese  decorations  upon 
a  light  gold  ground,  which  brings  out  the  patterns  very 
prettily. 

Several  vases  decorated  in  relief  in  imitation  of  cloiwnnt.  The  de- 
signs upon  these  vases  are  very  complicated,  and  are  in  imitation  of 
Arabian  work.  Ihe  enamels  put  on  ore  very  thick  and  stand  quite  in 
relief.    These  goods  met  with  a  very  large  sale  during  the  Exposition. 

The  colored  glass  of  this  house  was  not  up  to  the  usual 
standard. 

Joseph  Iiiwald.  JOSEPH  INWALD,  Palma. 

Two  very  handsome  crystal  candelabra,  hung  with  drops, 
heavily  cut  in  prisms  and  flutes,  and  interspersed  with  hand- 
somely engraved  medallions.  The  metal  was  of  excellent 
quality,  clear  and  brilliant. 

Two  large  crystal  decanters,  heavily  cut,  having  large  knobs  cut  out 
of  the  metal  and  engraved  upon;  these,  as  well  as  the  candelabra, 
were  fine  specimens  of  the  glass-cutter's  art. 
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JOSEPH  AHNE,  Steinschonau.  austbia-hu*. 

oast. 

A  variety  of  colored  glass,  ornamented;  black  glass  with   j0S0  h  Abn^7 
white  enamel,  opal  decorated  in  gold,  etc. 

JOS.  ED.  SGHMID,  AnnathaL  Jos.  Ed.  Sohmid. 

The  usual  variety  of  colored  glass  fancy  articles.  This 
house  also  exhibited  a  style  of  crystal  heavily  cut  hanging 
baskets,  with  handsome  cut  drops,  which  were  in  very  good 
taste  and  beautiful.  Many  small  bouquet-holders  in  iri- 
descent glass,  blown  very  thin,  had  heavy  solid  feet ;  the 
display  of  the  iridescent  colors  gave  these  goods  quite  a 
pleasing  appearance. 

FRANZ  WAGNER,  Mcittersdorf.  Fnuaa  Wagner. 

Very  handsome  square  jewelry  caskets  in  black  glass,    Ca8kot8    ^ 
mounted  in  silvered  and  gilt  frames,  decorated  in  pretty toilet  boxe8* 
patterns,  with  white  enamels. 

A  large-size  casket  was  valued  at  $40.  This  house  seemed  to  have 
exhausted  ingenuity  in  making  these  toilet  boxes,  as  they  could  be 
found  in  aU  colors  and  styles  of  decoration. 

A  variety  of  square  toilet  boxes,  having  glass  drawers  fitted  in  gUt 
frames,  the  glass  cut,  engraved,  and  decorated  in  enamel. 

A  variety  of  bird  cages  mode  of  sticks  of  opal  and  other  colored 
glasses,  the  bottoms  lined  with  looking  glosses  and  decorated  in  en- 
amel.   These  cages  have  a  remarkably  fine  appearance. 

Ii.    Grobmanu 
RUD.  QROH1IANN  4  00.,  Haida.  &  Co. 

Among  the  number  of  handsome  wares  of  this  firm  could  be  seen 
several  very  largo  oil  lamps  in  different  colored  glosses.  Some  of  the 
prettiest  were  of  a  pale-gray  glass,  decorated  in  white  enamel  in  re- 
lief; also  in  black  glass,  with  the  same  enamels,  crowned  with  very 
beautifully  engraved  globes.  Fine  opal  vases  decorated  in  relief  gold. 
A  very  pretty  vase  with  a  dork  ruby  ground,  painted  with  white  raised 
enamel.  A  pair  of  light  cream-colored  vases,  decorated  in  brown  re- 
lief enamel*  G  . .  .. 

80UINDLER  A  VEIT,  Qablonz.  Veit 

A  very  fine  assortment  of  imitation  precious  stones,  in  all  colors j  cut 
beads;  paper  weights  in  acid-depolished  glass  representing  cat  heads, 
with  mouth  and  eyes  painted  in  enamel ;  paper  weights  with  pictures 
covered  over  with  a  varnish. 

O.  DRESSLERy  Oablonz.  C.  DrcsKlor 

Very  fine  toilet  chest  of  plate-gloss,  mounted  in  gold,  lined  inside 
with  different  colored  silks.  Paper  weights  of  depolished  statues, 
mounted  upon  bases  of  colored  glass.  Also  a  large  variety  of  imitatiou 
stones  for  jewelry,  in  very  fine  colors. 

Other  exhibits  showed  artificial  flowers  made  of  glass,    Artificial  flow. 

°  7  era  in  glass. 

with  a  very  successful  result.  These  flowers  naturally  re- 
tain their  freshness  for  ever.  The  china  manufacturers, 
however,  are  also  making  these  flowers,  which  look  very 
pretty,  and  it  seems  to  us  that  the  materials  they  use  are  of 
much  easier  treatment  than  glass. 


296 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


AUBTOU-11UN- 
OAUY. 


UCS. 


In  the  Austrian  section  was  one  of  tho  attractions  of  the 
day,  viz,  the  manufacture  of  toilet  articles  and  stuffs  for 
spun-gbss  fob- ladies'  wear,  made  out  of  spun  glass,  by  Madame  Jules  de 
Brunfaut,  Vienna.  The  glass,  shown  on  the  counters  in 
large  bundles,  to  all  appearances  looks  like  cotton,  and  is  of 
si  remarkable  fineness.  This  glass  is  spun  into  threads  like 
ordinary  cotton,  and  is  woven  into  different  colored  fabrics, 
sometimes  entirely  of  glass  and  sometimes  with  a  chain  of 
silk  or  cotton. 

The  novelty  of  seeing  fancy  articles  made  of  spun  glass 
attracted  the  eye  of  the  visitor.  Ladies  were  particularly 
astonished  at  seeing  collars,  neckties,  cords  and  tassels, 
fringes,  pin  cushions,  little  caskets,  curled  feathers,  belts, 
Glass  bonnets,  etc.,  made  of  glass.  A  very  handsome  ladies'  buff-colored 
bonnet,  made  of  spun  glass,  with  the  orthodox  feather  and 
ribbons,  lined  with  silk,  was  tho  center  of  attraction.  A 
bonnet  of  this  kind  can  run  the  risk  of  a  shower  without 
beingspoiled ;  glass  will  only  look  brighter  for  being  washed. 
and  cloaks.  The  exhibit  included  a  very  handsome  cloak,  made  of 

knitted  wool  and  lined  with  glass  cloth,  the  threads  being 
woven  a  certain  distance  apart  and  laid  at  right  angles. 
This  made  a  very  pretty  and  bright  lining,  offering  a  pleas- 
ant contrast  with  the  colored  knitted  wool.  The  different 
articles  exhibited  were  made  in  various-colored  glasses. 
There  was  quite  a  variety  of  colored  and  white  laces ;  cloths 
embroidered  with  glass ;  very  thin  woven  glass  cloth,  in 
which  now  and  then  a  fine  thread  of  gold-colored  glass  ap- 
peared, making  a  very  handsome  fabric.  These  goods  are 
easily  washed  by  simply  dipping  in  a  bath  of  water  and 
soda,  and  brushed  with  an  ordinary  soft  brush. 

Hungary.  The  Hungarian  section  had  nothng  worthy  of  notice.    The 

glass  was  of  a  very  poor  color,  quite  yellowish,  and  the  ex- 
ecution of  the  work  quite  inferior.  Among  other  things 
could  be  seen  a  very  large  and  heavy  vase  of  crystal,  said 
to  have  been  made  40  years  ago,  cut  poorly,  the  glass  of  bad 
color,  and  the  style  very  homely. 

In  conclusion,  it  may  be  said  that  very  beautiful  glass  ware 

was  shown  in  the  Austrian  section,  and  the  praise  bestowed 

Ancient  ceieb-  upon  it  is  well  deserved.    In  this  branch  of  industry,  for 

rity  of  Bohemia.  w|lic|1  Bohemia  has  been  celebrated  for  many  years,  are  seen 

the  benefits  of  a  continuous  manufacturing  for  a  long  period 
of  time.  Glass  making  to  a  Bohemian  is  as  natural  as  in- 
venting is  to  a  Yankee.  Every  one  is  familiar  with  the  art, 
and,  as  in  other  nations,  the  multiplicity  of  talent  has  made 
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this  country  particularly  celebrated  all  over  the  world  for    aubtbu-hun. 
its  famous  productions.  


L.  Lobmeyr,  to  whom  I  am  indebted  for  much  valuable   L-  Lobmeyr. 
information  on  the  subject  of  glass,  and  who  lately  pub- 
lished an  interesting  work  entitled,  "  Die  Qlasindustrie :  ihre 
Qeschichte,  gegenwartige,  Entwitikelung}  und  Statistics?  writes 
to  me  that  a  great  part  of  the  good  name  of  the  Bohemian   Deafens  by  «•• 
glass  is  due  to  the  fact  that  the  best  artists  in  Vienna  are 
selected  for  designing  the  models  in  the  styles  in  which  they 
are  particularly  known  to  excel.    It  would  be  impossible  for 
a  single  artist  to  create  designs  suitable  for  such  a  variety 
of  shapes  and  purposes.    The  government,  knowing  the  im-  fostera°theMtX 
portance  of  its  Bohemian  industry,  has  also  fostered  its  de- gIa88  makine- 
velopment  by  lending  to  it  the  benevolent  influence  of  the 
Vienna  Museum,  an  institution  said  to  be  admirably  man-  seum. 
aged.     It  is  to  be  hoped  that  our  government  may  follow  in 
the  footsteps  of  the  Austrian,  and  encourage  in  our  pro- 
posed National  Museum  the  dissemination  of  art,  by  acquir- 
ing specimens  of  the  best-known  art  glasses  and  put  them 
on  exhibition. 

One  point  not  to  be  overlooked  in  Bohemian  glass  ware  Bohemia!?"8  of 
is  the  cheapness  of  all  their  productions.  In  this  they  can 
compete  quite  successfully  with  almost  any  other  nation. 
Austria  did  not  exhibit  any  window  or  plate  glass,  nor  were  the 
manufactures  of  bottles  and  ordinary  green  glass  repre- 
sented. 


ware. 


BHLGIUM. 


Society  ano- 
nvme  dea  Terre- 
nes reuniea. 

Table,  colored 


BELGIUM. 
SOOltiTti  ANONYME  DE8  VERRERIES  R£UNIE8,  Bouwu-U»-Mant. 

The  table  ware  exhibited  by  this  house  was  of  a  very  or- 
«o£"m3  preswS  dinary  quality,  the  glass  variable  in  color,  and  generally  of 

a  darkish  cast,  wanting  in  brilliancy.  .  The  colored  glass  is 
also  of  ordinary  quality.  The  cut  glass  is  irregular  in  work- 
manship and  polish.  A  few  large  pieces  were  to  be  seen  in 
crackled  ware.  The  pressed  glass,  of  which  there  seemed 
to  be  a  larger  quantity  exhibited  than  in  the  other  sections, 
was  of  inferior  quality  in  color  of  metal,  and  in  pressing 
showing  very  bad  mold-marks  and  a  cloudy  surface.  A  few 
decorated  opal  globes  were  to  be  seen,  but  nothing  else  of 
interest. 

Compagnieano-ZHi?   COMPAONIE  ANONYMS  DE8  ORISTALLERIES  ET  VERRERIES 
SSSR^&  NAUVROISES,  Namur. 

NunnroUes.  This  manufactory  of  table  ware,  gas  globes,  etc,  had  a 

Table giaaa,  etc.  VBiT[e^y  0f  goods  on  exhibition,  but  nothing  of  especial  in- 
terest could  be  seen.  The  irregularity  of  color  in  the  metal, 
as  well  as  the  want  of  brilliancy,  was  also  noticeable  in  their 
white  glass.  A  few  articles  of  colored  glass  exhibited  were 
fair,  but  nothing  remarkable.  The  cut  and  engraved  arti- 
cles were  plain  and  ordinary.  The  muslin  thin  glass  was 
blown  with  a  little  more  regularity  than  the  other  wares.  A 
few  opal  globes  of  fair  quality.  No  acid  etching  was  to  be 
seen  in  the  exhibit  of  the  two  above-named  houses. 


Fronkinet 
Oo. 


Spring  presa. 


toqu.  Tools. 

Butfew  tools  for  glass-making  were  exhibited  in  the  Belgian 
*  section.  The  only  house,  Messrs.  Frankinet  &  Co.,  of  Mar- 
chienne-au-Pont,  had  on  exhibition  a  patented  spring  press. 
The  springs  can  be  regulated  by  a  screw.  The  press  is  so 
combined  that  the  ring  is  first  brought  down  upon  the  mold; 
then  the  plunger ;  and  when  the  latter  has  reached  the  bot- 
tom the  pressure  is  continued  by  means  of  a  spring  cylin- 
der, which  increases  the  pressure  without  any  shock.  In 
unmolding  the  operation  is  reversed,  in  the  order  mentioned. 
The  mold  slides  upon  V-ways,  and  is  adjusted  in  its  proper 
place  by  means  of  set  screws.  Price  $150.  This  press  seems 
to  be  well  combined  for  giving  a  gradually  increasing  pres- 
sure without  any  abrupt  movement.  The  workmanship  is 
good,  and  is  superior  to  anything  seen  in  the  French  sec- 
tion. This  press  much  resembles  our  American  presses. 
ftame*88  cutter'8  ^e  same  ^rm  a*so  exhibited  a  glass-cutter's  frame  made  en- 
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tirely  of  iron,  and  permitting  to  adjust  the  wheel  by  means     mmipm. 
of  screws,  an  improvement  over  the  old  wooden  frame. 

Several  other  manufacturers  of  hollow  ware  did  not  think 
proper  to  exhibit.    Among  others,  I  regretted  not  to  see 
the  Val  St  Lambert  factories,  so  celebrated  in  Belgium  bertakotoryLa,n" 
and  elsewhere  for  the  excellence  of  their  goods.     These 
works  are  the  largest  in  Belgium,  and  are  to  that  country 
what  the  celebrated  Baccarat  works  are  to  France.    On 
a  former  trip  to  Belgium  I  saw  the  glass  of  this  firm  in 
their  d6p6t  in  Brussels,  and  was  much  pleased  with  the 
fine  specimens  shown.     Their  style  of  manufacture  ap- 
proaches that  of  the  English  and  French,  and  in  some  in- 
stances is  quite  equal  to  some  of  the  best  work  of  these 
two  countries.    The  St.  Lambert  works  employ  about  1,600   Production. 
workmen,  and  the  annual  production  is  about  $600,000.    I 
have  had  occasion  to  see  M.  Jules  Deprez,  the  manager  of  JuU»DePre*. 
these  works,  and  in  the  course  of  conversation  have  found 
him  quite  disposed  to  enter  into  the  current  improvements 
daily  developed.    He  stated,  among  other  things,  that  his 
works  were  introducing  the  Tilghman's  sand-blast  eugrav-     a ^^man9 
ing  process    This  gentleman  also  freely  acknowledges  the 
superiority  of  American  pressed  glass. 

If  Belgian  goods  in  general  do  not  come  up  to  the  stand- 
ard of  excellency  of  some  other  nations,  their  remarkably 
low  prices  are  quite  an  inducement  to  the  purchaser,  and 
statistics  show  that  two-thirds  of  her  productions  are  ex- 
ported.    The  facilities  for  glass-making  in  Belgium  are 

many. 

Plate-glass.  Plate-glass. 

Three  only  of  the  plate-glass  factories  exhibited. 

The  Makufactube  de  Glaces  de  Sainte  Mabie  ,^^g^{;; 
tfOiGNiES  is  the  pioneer  works  of  Belgium.    They  employ  **ftrie  d'Ofo™*. 
700  to  800  hands  and  600  horses  steam-power.    Gas  fur- 
naces are  exclusively  used. 

The  plates  sent  to  Paris  were  a  plain  plate,  17.54  feet  x 
11.25  feet  =  197.33  superficies,  weighing  990  pounds;  a  sil- 
vered plate,  16.47  x  10.56  feet  =  173.92  superficies,  weighing 
770  pounds.  These  were  the  largest  in  the  Belgian  section ;  f^^defoS* 
very  clear  and  free  from  defects,  well  pollished,  and  appar- 
ently of  a  very  even  surface. 

The  Sooufrrti  Anonyme  des  Glaces  et  Verrerles,  „    Manufcct™ 

7  des    glaces,  eto», 

du  Hatnattt,  at  Boux,  a  new  factory,  exhibited  a  plain,  a  a*  Hainaot. 
silvered,  and  a  beveled  silvered  oval  plate.    The  plain  plate 
measured  16.56  x  10.10  feet  =  167.25  superficy,  weighing 
660  pounds;  the  silvered  plate  13.71  x  11.12  feet  =  152.45, 
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""""^      weighing  616  pounds.    Unfortunately  the  two  large  plates 

were  broken  when  the  workmen  pat  them  ap.    This  house 

piate-giass.     showed  the  different  stages  of  the  manufacture  of  plate-glass 

by  plates  in  the  rough  state,  ground,  smoothed,  and  pol- 

du  Hainaat.       ished.     The  beveled  mirror,  although  very  finely  silvered 

and  mounted,  had  two  defects  on  the  edges,  showing  broken 
lines  on  the  oval  of  the  bevel.  This  factory,  founded  in  1868, 
is  now  manufacturing  plates  of  equal  quality  to  any  of  the 
older  Belgian  works.  They  use  a  600  horse-power  steam- 
engine  and  are  provided  with  the  best  improved  mechanical 
means  of  manufacturing.  They  have  two  Siemens  furnaces, 
Production,  of  12  pots  each.  The  annual  production  is  put  down  at 
about  230,000  square  feet. 

col£™ii£on'  de  The  Soci£t£  Anonyme  de  Couroelles  exhibited  sil- 
vered plates  of  36.34  inches  superficies,  weighing  484  pounds, 
and  a  plain  plate  measuring  11.81  x  9.34  feet  =  110.31  superfi- 
cies, weighing  550  pounds.  The  quality  of  the  glass  and  the 
finish  are  not  up  to  the  standard.  They  also  exhibited  sev- 
eral samples  of  rough  plate-glass. 
This  factory  was  established  in  1870;  there  are  now  at 
Production,  work  2  Siemens  furnaces,  with  12  pots  each.  The  annual 
production  is  about  the  same  as  the  Eoux  factory. 

Other  factories  in  Belgium  did  not  take  part  in  the  Ex- 
position— those  of  Floreffe  and  Anrelais. 

to™0™11*    fftC"     The  Floreffe  factory  has  been  in  operation  since  1853. 

The  furnaces  used  are  of  the  Siemens  patent.    The  annual 
production  is  put  down  at  240,000  superficial  meters. 

u>o%  reIai8    fac"     ^e  Aurelais  factory  is  of  such  recent  date  that  little  can 

be  said  about  it.    Its  annual  production  may  be  estimated 
at  about  90,000  square  meters. 

The  manufacture  of  plate-glass  is  extending  every  year 

in  Belgium.    A  monopoly,  such  as  is  existing  in  France,  is 

not  possible  there  any  longer,  as  1  find  several  new  works 

have  been  erected  lately. 

Lcuon  for  our     Our  manufacturers  of  plate  glass,  who,  for  the  want  of 

manufectureia.  skilled  men,  have  not  met  with  success  in  their  undertak- 
ing, should  turn  their  eyes  towards  Belgium  to  secure  the 
talent  we  do  not  possess  as  yet.    It  will  also  be  noticed  that 

Aimac^Jeof8a*the  Belgians  invariably  use  gas  furnaces  in  their  manufac- 
ture. These  are  undoubtedly  the  best  for  such  work,  and 
our  present  and  future  plate  works  should  adopt  them  with- 
out hesitation. 

flnUMugmacffi^     The  best  improved  machinery  for  grinding  and  finishing 

ery"  plates  should  also  be  procured,  as  much  of  the  success  of 

plate  works  is  due  to  the  proper  kind  of  machinery  used. 
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Window  glass. 


BELGIUM. 


In  the  manufacture  of  window  glass  Belgium  is  espe-  wtndowgw 
cially  far  famed,  and,  though  other  countries  are  also  mak- 
ing window  glass,  she  is  pre-eminently  the  window-glass 
manufacturer  of  Europe.  In  quality  and  price  she  holds  a  .  ^«ium  j»oW« 
position  in  the  first  rank,  and  although  France  and  Ger- 
many are  close  to  her  in  the  race  she  nevertheless  holds 
her  own  well. 

The  Belgian  manufacturers  made  a  collective  exhibit  of  ,  Belgian  ooiiee- 

°  tlve    exhibit    of 

their  productions.  These  were  shown  in  a  queerly  shaped  window  giaea. 
iron  structure,  which  was  intended,  doubtless,  to  show  the 
glass  at  a  good  advantage,  bat  it  was  a  signal  failure.  The 
structure  was  built  very  high,  with  a  spiral  stairway  in  the 
center  to  ascend  to  the  upper  part,  where  different  colored 
and  etched  glasses  were  mounted.  But  since  the  stairway 
was  permanently  closed,  to  see  and  appreciate  the  quality 
of  the  glass  exhibited  one  ran  the  risk  of  dislocating  his 
neck  in  looking  up. 

The  Belgian  window  glass  in  general  is  of  a  very  good  Qooiityof  white, 
quality,  free  from  air  bubbles  or  impurities,  of  good  color, 
and  the  surface  very  even.  The  colored  glass  was  of  supe- 
rior quality  and  of  very  clear  colors;  the  doubled,  trebled, 
and  quadrupled  or  flashed  colored  glass  was  very  fine,  uni-^dooiowdgiaM. 
form  in  the  thickness  of  the  coatings,  aud  when  etched  or 
engraved  presented  very  fine  specimens  of  workmanship. 
We  regret  that  some  manufacturers  had  the  unfortunate 
idea  of  pasting  pieces  of  gold  paper  on  the  edge  of  their 
glass.  Whether  this  was  from  intent  or  carelessness,  it  is 
certainly  to  be  discountenanced,  as  with  this  paper  obstruc- 
tion the  color  of  the  glass  in  the  mass  cannot  be  ascertained. 

Among  the  manufacturers  exhibiting  were : 

P.  Deulin  PfeEE,  at  Jumet,  who  runs  3  furnaces;  2  with  f.  DoniinPero. 
coal,  one  of  a  new  system  with  gas,  and  3  flattening  ovens 
heated  with  coal.  He  employs  160  workmen;  the  daily  pro- 
duction is  about  3,000  feet.  This  house  makes  it  a  specialty 
to  manufacture  colored  glass,  but  also  had  white  and  stained 
glass  on  exhibition. 

II.  J.  Bivobt,  Jumet,  exhibited  very  large  cylinders  129  x  H  J-  wvort 
42  inches,  panes  81  x  53  inches,  146  x  36£  inches,  all  made 
in  a  very  perfect  manner;  colored,  doubled,  or  flashed  glass 
in  very  good  colors,  and  engraved  in  very  pretty  patterns. 
M.  Bivort  was  the  pioneer  in  introducing  the  Siemens  fur- 
naces in  Belgium  for  window-glass  making. 

A.  Fotjrcault-Frison  &  Co.,  of  Dampremy,  exhibited  801f^^,at'Pr1' 
cylinders  of  5.08  feet  x  3.U0  feet,  weighing  56  pounds; 
another  9.12  x  4.37  feet;  a  sheet  9.57  x  2.88  feet. 
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bblqkjm.         Leon  Mondron,  of  Lodelinsart,  also  had  sheet-glass 
window  glass.  0f  large  size,  one  98  x  32  inches, and  another  102x39 inches; 
Leon  Mondron.  q1so  a  cylin(ier  115  x  11  inches. 
^Lambert  &     c    Lambert  &  Sons,  of  Charleroi,  had  a  variety  of 

sheet-glass  of  good  quality,  among  others  one  68  x  38  inches, 
and  a  cylinder  7  feet  x  9  inches. 
&  Co011  Baudo,,x  L£on  Baudoux  &  Co.,  Charleroi.  A  fine  exhibit  of  col- 
ored, engraved,  plain,  enameled  glass ;  also  corrugated  glass 
sheets.  An  attraction  of  this  exhibit  is  two  corrugated  cylin- 
ders 7 i  feet  high,  with  very  straight  corrugations. 
verrerieB    de     Tina  Verreries  de  Mariemont  exhibited  depolished 

Mariemont.  r 

corrugated  and  bent  sheets.  These  have  been  made  with  a 
Boetius  furnace,  which  they  introduced  in  Belgium  in  1869, 
and  which  by  several  improvements  has  been  adapted  to 
the  making  of  window  glass.  The  good  quality  of  the  glass 
shown  is  a  proof  of  the  superiority  of  this  style  of  furnaces, 
and  is  also  owing  to  the  fact  that  this  firm  uses  mechanical 
means  for  the  crushing  and  mixing  of  their  materials, 
soo.  anon,  des     SocnSTti  Anonyme  des  Verreries,  Charleroi.    Win- 

CnwieToi.      du  dow  glass  in  all  thicknesses,  made  in  a  Siemens  furnace. 

Also  depolished  glass  by  the  Tilghman  process,  said  to  be 
able  to  depolish  1,600  square  meters  of  glass  in  10  hours. 
b.  Baudoux.        E.  Baudoux,  of  Lodelinsart,  had  a  fine  assortment  on  ex- 
hibition of  colored  and  muslin  glass,  in  opal  and  other  very 
pure  colors, 
verreries    nn-     TnE  Verreries  Rationales,  Jumet.    Finely  engraved 
sheet-glass,  of  all  colors.    The  engraving  of  this  house  is 
also  made  by  the  Tilghman  sand-blast,  and  is  a  good  speci- 
men of  the  beautiful  work  which  can  be  made  with  this  val- 
uable process. 
Schmidt,    De-     Schmidt,  Devillet,  &  Co.,  of  Dampremy,  exhibited 

rfliet&  o.        greets  7,24  x  3.28  feet;  and  MM.  L.  Lambert  &  Co.,  of 

Jumet,  cylinders  of  11.41  x  3.25  feet,  and  sheets  8.26  x  3.34 
feet. 
Monnoyer     Monnoyer  Frferes  &  Co.,  L.  de  Dorlodot  &  Co.,  of  Lode- 

SfOT8  &  Belgian  linsart;  the  Soei6t£  Anouyme  de  Jemmapes,  V.  Brasseur 

flrnMI-  &  Co.,  of  Charleroi;  Schmidt,  of  Lodelinsart;  the  Soctete 

Anonyme  des  Verreries  de  Marchienne-au-Pont;  Alphonse 
Morel,  Lodelinsart,  also  had  a  fine  assortment  of  window 
glass. 

toXin*1*-  la^J  Before  closing  this  summary  description,  I  must  mention 
*  cugand  b£?^o  handsomely  decorated  glass  panels  and  looking-glasses 
erdy&co.     l    0f  MM.  Aug.  Nyssens  &  Co.  and  Reverdy  &  Co.,  both 

of  Brussels,  the  former  having  silvered  mirrors  etched  in 
clear  and  dead  surface,  the  edge  beveled,  cut,  and  etched, 
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all  in  very  good  taste.     Messrs.  Beverdy's  handsomely      »«"■ 
painted  plate-glass  panels,  with  frames  of  colored  glass;    Reverdy&co. 
two  bine  glass  panels,  engraved,  representing  handsome 
landscapes,  and  other  panels  with  beautifully  tinted  ground ;  and1"*  i«£±£ 
handsome  looking-glasses,  engraved,  transparent,  and  sil-  glM8e•• 
vered ;  also  a  panel  mirror  in  enamel,  engraved  and  silvered, 
all  done  in  a  very  artistic  manner. 

J.  B.  Capronnter,  Schaerbeek,  near  Brussels.  A  finely^  B-  c»pn»- 
painted  subject,  representing  Saint  Boch,  presented  to  the 
Pope  for  a  church  in  Antwerp.  This  gentleman  has  fur- 
nished several  churches  in. Belgium,  Italy,  England,  Ger- 
many, France,  and  the  United  States.  He  claims  that  his 
colors  are  perfectly  unalterable,  and  prepares  his  own  en- 
amels. 

Belgium,  in  the  glass  business,  as  in  many  other  branches  Belgium*  ft** 
of  industry,  holds  one  of  the  foremost  posts,  especially  in mo,t  ^mititUL 
the  manufacture  of  objects  of  utility.  By  her  resources 
and  her  frugal  population  she  will  continue  to  remain  one 
of  the  leading  glass  manufacturing  nations.  But  her  expor- 
tations  to  this  country  are  gradually  lessening,  and  our 
own  manufacturers  now  supply  nearly  all  the  home  demand 
for  ordinary  goods. 


ITALY.  ITALY. 

Italy,  which  of  late  lias  been  trying  to  revive  the  art 
of  making  ancient  glass,  made  quite  a  display  at  the  Ex- 
position.   Although  I  admired  several  of  the  productions 
shown  in  such  profusion,  I  must  say  that  the  impression 
to^tiie10 French!  teft  upon  the  mind  is  one  of  disappointment.    I  have  6een 
^g^     *™in  the  other  sections,  French,  Austrian,  and  English,  much 

superior  wares  than  even  those  of  the  well-known  Venice  and 
Murano  Company.  The  colors  shown  by  the  Italians,  with  a 
few  exceptions,  are  so  dull  and  wanting  in  the  brilliancy  of 
other  nations,  that  the  difference  becomes  painfully  appar- 
0^^  ent  on  comparison.    The  wares  are  blown  very  badly,  and 

indicate  the  work  of  artisans  who  are  not  skilled  in  their 
art.  These  defects  are  especially  to  be  seen  in  pieces 
above  ordinary  sizes.  The  English  and  French  show  much 
superior  goods  in  that  line,  and  the  colors  surpass  them  al- 
together. I  am  aware  that  the  aim  of  the  Italians  is  to 
reproduce  a  blending  of  colors  to  show  soft  peculiar  tints, 
but  I  must  confess  that  they  are  yet  far  from  success,  and  a 
good  clear  color  will  always  be  superior  to  a  dull,  undecided, 
inSSSo*10  uam°-  °kscured  shade.  The  beauty  of  glass  is  its  brilliancy,  and 
of  glass.  no  attempt  should  be  made  to  deprive  it  of  this  one  particu- 

lar and  inherent  quality. 

In  regard  to  taste,  I  must  also  say  that  I  have  failed  to 
see  any  great  display  of  it.  I  cannot  see  good  taste  in 
lusters  or  chandeliers  loaded  down  with  a  multitude  of 
overloaded  glass  leaves  and  flowers  of  all  colors  and  shapes,  thrown 
ornament*.  toget|ier  ^n  ciose  promiscuity,  without  regard  to  the  har- 
mony of  colors.  Nor  can  I  appreciate  mirrors  with  glass 
frames  loaded  down  with  the  same  materials. 

Although  it  must  be  acknowledged  that  Italian  art  in 

mosaics  is  to  be  admired,  and  is  superior  to  anything  seen 

elsewhere,  yet  the  impression  left  of  the  Italian  section  is 

one  that  leads  me  to  believe  that  the  ancient  Venetian  skill 

Mosaics    mar-  ^as  departed  from  its  former  center.    The  Italiau  mosaics, 

andcxe<roti<m!loP  however,  were  many  of  them  wonderful  productions,  both 

in  coloration  and  execution,  and  I  did  not  think  that  so 
many  and  such  beautiful  things  could  be  made  out  of  this 
art.  I  must  also  commend  the  fancy  glass  jewelry  of  this 
section,  as  showing  with  what  ingenuity  and  perfection  this 
AYentarine.  material  has  been  treated.  The  aventurine  jewelry  and 
mosaics  are  really  wonderful.  This  aventurine  or  imitation 
gold  stone  presents  many  difficulties  in  its  manufacture,  but 

304 
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from  the  large  blocks  that  were  shown,  it  would  seem  that       1TALY- 
they  have  been  thoroughly  mastered  in  Italy. 

The  Venice  and  Mubano  Company  had  the  largest   veniceandMu 
variety  on  exhibition,  and  represented  probably  the  best rano  ^p"1** 
productions  of  the  country.    It  was  established  in  1866  by   Established  <■ 
English  gentlemen,  who,  as  lovers  of  ancient  art,  wish  to 
revive  and  restore  it  to  its  primitive  greatness. 

It  would  be  impossible  to  describe  the  objects  exhibited 
without  drawings,  and  a  mere  description  does  not  convey 
to  the  mind  any  idea  of  the  goods.  I  will  simply  describe 
the  styles,  without  pretending  to  give  the  names  of  the 
objects  they  are  intended  to  represent : 

A  large  bowl  of  white  glass,  16  inches  in  diameter,  decorated  in  gold    Exhibits  of  the 
with  different  subjects.    This  decoration  is  done  by  covering  the  glass  oomPan7- 
with  gold  and  scratching  out  the  outlines  of  the  subjects  represented. 

Another  large  bowl  in  pale  yellow,  decorated  in  outline  painting. 
The  colors  in  these  and  other  articles  of  the  same  kind  look  rough  and 
as  if  they  had  not  been  half  burnt  in. 

A  pair  of  tall  vases  of  a  pale  brown  glass,  blown  with  longitudinal 
ribs  of  opal,  put  on  very  straight ;  the  contrast  of  colors  is  good.  Said 
to  have  been  sold  several  times ;  one  pair  has  also  been  purchased  by 
the  National  Lottery. 

A  vase  and  bowl  of  the  same  colored  glasses,  but  the  ribs  put  on  hori- 
zontally. 

A  large  variety  of  marbleized  glass  vases. 

Imitation  of  precious  stones  in  glass  of  different  colors,  presumed  to 
have  been  made  by  using  sections  of  different  colored  glass  put  side  by 
side. 

Small  vases  showing  on  the  outside  irregular  threads  of  colored  glass, 
looking  somewhat  like  crackled  ware. 

Vases  of  glass  mottled  with  gold ;  others  with  spiral  threads  of  opal. 

Decanters  in  dark  marbled  glass,  running  from  dark  to  light  marble ; 
a  pretty  effect. 

Blue  glass  round  toilet  caskets,  with  lace  pattern  in  enamel  white ; 
execution  irregular. 

A  variety  of  small  vases,  with  metallic  flakes  and  spun  thread ;  some 
of  white  glass  with  ruby  threads;  others  of  colored  glasses  with  threads 
of  different  colors. 

A  vase,  opal  inner  coating,  covered  over  with  ruby,  making  a  very 
pretty  color. 

A  number  of  articles  with  filigree  work ;  generally  well  done. 

Vases  in  milleflori,  showing  the  patterns  in  sections  at  the  sides. 

A  vase  of  white  glass,  with  yellow  metallic  flakes,  having  an  opal 
filigree  spirally  wound  around  it;  rather  pretty. 

A  bowl  of  white  glass,  with  opal  filigree  bottom,  painted  in  white 
enamel;  rather  inferior. 

A  large  vase  of  white  glass  with  cover,  stem  representing  a  dragon, 
made  of  white  glass,  with  inside  ruby  threads ;  inferior  work.  Foot 
and  body  of  white  glass,  with  opal  cross  and  twisted  threads ;  very 
pretty  and  well  done. 

A  candelabrum  of  white  glass,  foot  tipped  with  light  ruby,  stem  blown 
with  twisted  ruby  and  vertical  straight  threads,  decorated  with  swans 
20  P  B VOL  3 
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*".  made  of  opal,  glass  chains  liin-.g  in  festoon,  green  Bcrolls,  and  flowers, 

leaven  tipped  with  ruby;  height  abont  4  feet. 
<>amlMu-     Tables  of  mosaics  made  of  avent urine  of  two  shades,  bine  and  green 
■nipauy.     niottled  inarbled  glass,  very  beautiful  id  colon*  and  workmanship ;  tin' 
joints  of  the  several  pieces  hardly  perceptible. 

A  great  variety  of  thin  blown  articles,  badly  done,  surface  full  of 
tool  marks  and  irregular  shapes. 

A  number  of  cups,  made  of  dark  colored  marbled  glass,  which  seem 
to  have  been  cnt  ont  of  a  solid  piece ;  very  handsome. 

A  Ilower  stand  of  opalescent  glass,  with  a  plateau  of  21)  inches  diam- 
eter, crowned  withu  trumpet-shaped  vase,  decorated  with  mottled  light 
ruby  or  rose  colored  leaves;  the  glasB  full  of  air  bubbles  and  stones, 
the  shape  imperfect. 

Several  articles  made  of  a  light  yellow  or  amber-colored  glass  of  a 
very  good  shade.  No  cut  or  pressed  glass  ware  to  be  founil  in  the  col- 
lection of  this  house. 

A  large  mirror,  with  glass  silvered  frame  covered  over  with  leaves, 
green  aud  while  flowers,  border  engraved,  the  top  of  the  frame  being  a 
piece  of  silvered  glass  engraved.  A  very  Intricate  piece  of  work,  but 
of  i>oor  taste  and  a  bad  arrangement  of  colors. 


l'lO.  S3.—  It-nice  ,r  ilarano  Compatm. 

The  designs  (Fig.  25)  represent  some  of  these  wares.  The  beauty  of 
the  contours  is,  however,  frequently  spoiled  by  had  workmanship  and 
defects  in  the  glass. 

This  firm  exhibited  quite  a  large  number  of  chandeliers 
and  candelabra  for  gas  made  eutirely  of  glass,  covered 
and  decorated  with  glass  flowers  and  leaves  of  opal,  rose, 
blue,  yellow,  aud  white  glass,  branches  also  of  different 
colored  glasses ;  all  this  work  is  made  of  many  pieces  and 
is  held  together  by  silvered  wire.     Some  of  these  cli&n- 
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deliers  were  made  of  twisted  glass  branches  and  flowers       1TALT- 
tipped  with  different  colored  glass. 

A  heavy  cross  of  ruby  glass,  branches  in  bronze,  with  ruby  oil-cups,  n^o  Company. 

Lamps  in  the  Arabian  style. 

A  cup  with  two  handles,  on  a  foot  of  white  glass,  the  whole  sur- 
rounded on  the  outside  with  a  reticular  net  work  of  the  same  glass  in 
the  form  of  entwined  ribbons,  completely  detached  from  the  body  of  the 
cup,  but  united  to  it  at  foot  and  top. 

Of  the  mosaic  work  I  cannot  undertake  to  give  a  de-    homios. 
scription,  bat  its  excellence  cannot  be  too  highly  praised. 
The  articles  made  by  this  house  are  in  ordinary  white 
glass — no  flint  is  used.    They  employ  about  210  workmen, 
including  65  children.    The  work,  as  may  be  imagined, 
is  all  done  by  hand,  and  the  glass  is  baked  in  muffle  fur- 
naces.   The  articles  are  principally  reproductions  of  an-     Reproduction 
cient  Greek,  Jtoman,  and  Egyptian  antique  glasses  in  many  laTwSS£?  "**" 
colors,  carved  out  of  blocks;  articles  imitating  Christian 
glass,  with  gilding  between  two  layers  of  glass  and  mosaics 
in  colored  glass,  of  which  they  claim  to  have  more  than 
9,000  shades.    The  finest  work  of  this  firm  is  the  filigree,    Filigree. 
which  seems  to  be  faultless. 

Saxviati  &  Co.,  Venice.    This  house  exhibits  a  great   saiviati&co 
many  articles  in  the  same  style  as  the  Venice  and  Murano 
Company.  * 

Quite  a  variety  of  jags,  pots,  vases,  of  marbleized,  mottled,  and  met- 
alized  glass. 

Articles  of  different  colored  filigree. 

Ruby-colored  vases  of  a  very  handsome  purplish  ruby,  with  opal 
threads  and  border. 

The  filigree  work  of  this  house  is  finely  done  and  the  prices  very  low. 

A  flat  bowl,  17  inches,  of  mottled  spirals  of  different  colors. 

Another  bowl,  28  inches,  in  mottled  pink,  yellow,  and  blue,  the  stem  in 
bluish  aventnrine,  the  border  in  waved  scalloped  border,  in  imitation 
of  a  shell. 

A  set  of  blue  bowls  in  very  pretty  color,  painted  in  gold  enamel. 

A  vase,  24  inches  high,  in  white  glass,  with  blue  and  opal  waves ;  badly 
blown,  but  pretty  in  colors. 

A  pair  of  vases,  blue  outside  with  opal  inside ;  a  very  pretty  color 
combination. 

Vases  in  gold,  mottled,  with  white-glass  handles  made  of  two  swaxu 
with  red  bills ;  the  handles  poorly  executed,  the  vase  pretty. 

A  variety  of  mirrors  with  silvered  and  engraved  glass  frames,  with 
top  pieces  of  the  same. 

In  this  house,  as  in  the  preceding,  I  saw  several  samples  of  beauti- 
ful ruby ;  in  fact,  such  ruby  as  could  not  be  seen  elsewhere. 

A  vase  of  green  glass,  with  gold  flakes. 

Goblets  gilded  in  the  bowl  up  to  a  certain  height,  and  spiral  ruby 
filigree  with  opalescent  horizontal  threads ;  a  handsome  combination. 

The  same  gilding  as  in  the  preceding  house  could  also  be  seen  in  a 
variety  of  articles,  the  designs  being  shown  by  denuded  outlines. 
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"alt.  The  same  decorations  as  heretofore  described  are  also  introduced  in 

articles  of  iridescent  glass. 
Saiyiftti  &  Co.      A  few  goblets  blown  in  molds,  with  irregular  forms.    The  mold-marks 
could  be  detected  quite  readily. 

A  large  variety  of  all-glass  chandeliers,  with  the  usual  unsuccessful  and 
homely  combinations ;  also  brackets  in  the  same  style. 

Small  hanging  baskets,  with  glass  chains  and  colored  painted  bot- 
toms in  enamel. 

A  hanging  basket;,  with  perforated  metallic  frame  in  which  ruby  glass 
had  been  blown,  hung  by  metallic  chains  having  balls  also  filled  with 
ruby  glass.  This  is  evidently  an  unsuccessful  combination  of  metal 
and  glass,  for  I  plainly  saw  a  crack  in  the  bottom  of  the  basket.  It 
cannot  be  expected  that  glass  and  metal  blown  together  in  this  way 
will  stand  the  different  degrees  of  temperature  equally,  and  expand  and 
contract  alike. 

Mosaics.  The  mosaics  of  this  house,  like  that  of  all  the  other  Ital- 

ian houses,  were  very  beautiful,  both  in  the  color  of  the 
glass  and  the  thorough  execution  of  the  work.  I  also 
saw  an  application  of  mosaics  to  a  new  purpose— book  cov- 
ers of  very  handsome  colored  glasses. 

I  noticed  the  same  shortcoming  in  this  house  as  else- 
where; the  articles  are  generally  badly  blown  and  the  glass 
filled  with  defects.  It  would  seem  as  though  it  had  never 
received  a  thorough  melting. 

Davide  Beden-  Davide  Bedendo,  Venice,  exhibited  the  usual  decorated 
mirrors.    The  display  of  mosaics  of  this  house  is  very  su- 

Mosaic*.  perior.  I  saw  a  very  large  and  handsome  table  designed  in 
geometrical  figures  and  filled  with  different  imitations  of 
precious  stones,  the  contours  of  the  pieces  being  cut  with  a 
remarkable  accuracy. 

Mosaics  in  relief,  and  polished 

Representations  of  celebrated  buildings  and  churches  in  mosaics  of 
excellent  colors  and  execution. 
Jewelry.  This  house  also  exhibited  a  number  of  articles  used  for  jewelry  made 

of  glass,  such  as  necklaces,  ear-rings,  spun  glass,  bracelets,  neckties, 
small  baskets,  etc. 

d.  t.  oiivotti.  D.  T.  Olivotti,  Murano,  Venice.  A  fine  display  of  glass, 
jewelry,  and  articles  for  wear,  such  as  bracelets,  ear-rings, 
table  mats,  necklaces,  etc.  These  articles  are  not  spun,  but 
consist  of  threads  woven  at  right  angles  with  different  col- 

jewelry,  beads,  ored  glasses.  A  variety  of  different  colored  beads  of  all 
shapes  and  styles,  apparently  made  by  twisting  glass 
threads  spirally  and  partially  heating  them  to  cement  them 
together.  A  variety  of  fancy  small  toilet  bottles  made  in 
all  styles  of  colored,  marbled,  and  mottled  glasses.    Paper 

ATentarine.  weights  and  fancy  goods  made  in  the  inimitable  aventurine 
or  gold-stone  imitation. 

n.  candtaai.  Macedonian  Candiani,  of  Venice,  exhibited  very  pretty 
glass  ware  made  in  imitation  of  marble  and  precious  stones, 


M.  Candlani 
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such  as  the  platinized  and  the  so-called  Babylonian  mar-       'ru- 
bles, agate,  lapis-lazuli,  onyx,  aventurine,  Oriental,  Japa- 
nese, Corinthian  marbles  in  gold  and  silver;  porphyry, 
etc     He  also  manufactures  all  kinds  of  enamels  in  very   imitations    or 

marbles  and  prv 

pretty  colors.    This  exhibit  was  very  creditable,  and  com-  clous  stones. 
prised  a  variety  of  beautifully  mixed  colored  pastes  or 
glasses. 

Space  will  not  allow  me  to  describe  the  pretty  fancy  goods  othe r  itaiia* 
exhibited  by  other  houses  and  the  numberless  and  beautiful 
mosaics  to  be  seen  all  over  the  Italian  section.  In  these  two 
particular  branches  we  cannot  praise  Italian  art  too  much. 
It  will  be  many  years  before  any  other  nation  will  be  able  ^  £^SS^ 
to  compete  with  that  country  in  this  style  of  goods.  Liv- 
ing is  cheap  in  Italy,  and  I  have  been  told  that  an  artisan 
working  on  mosaics  and  producing  the  beautiful  designs  we 
saw  only  gets  50  cents  a  day,  and  yet  he  must  be  a  graduate 
of  the  Academy  of  Fine  Arts  before  he  can  even  earn  this 
pittance.  It  is  really  astonishing  to  see  the  small  and  in- 
tricate designs  of  mosaics.  This  work  requires  not  only  a 
great  skill  but  also  a  great  correctness  in  the  designs.  I  Mosaics. 
must  also  acknowledge  that  in  colored  glass  several  of  their 
colors  are  very  good,  but  many  others  are  poor,  indefinite, 
lacking  in  brilliancy,  and  appear  to  have  been  dulled  by 
impure  materials  or  imperfect  melting.  Neither  am  I  an 
enthusiast  over  the  reproductions  of  ancient  glass;  the  gen- 
erality of  them  are  lacking  in  taste  and  regularity  of  forms. 

SWEDEN  AND  NORWAY.  swbdbnakdsok- 

WAX. 

These  two  countries  had  very  little  on  exhibition. 

F.  Beesewitz,  Limmared,  Sweden,  exhibited  some  com-   f.  Braewitz. 
mon  druggist  ware,  blue  and  brown  bottles ;  also  several 
sets  of  thin  blown  white  glass,  painted  in  enamel  colors. 

Norway  has  two  flint-glass  factories,  one  with  a  Boetius  FUntjdass  fac- 
furnace  and  the  other  with  a  wood  gas  furnace.  These  torieeofifforVay. 
works  make  all  sorts  of  table  ware  in  flint  and  half-flint,  gas 
globes,  chimneys,  etc.  One  window-glass  works  uses  wood 
as  a  fuel  in  a  direct  fire  furnace ;  three  bottle-works  use 
Siemens  gas  furnaces,  two  with  pots,  the  other  the  con- 
tinuous compartment  furnace. 

The  number  of  workmen  in  1875  was :  workmen    ib 

1876. 

In  the  flint-glass  works 291 

In  the  window-glassworks 37 

In  the  bottle-glassworks 263 

Total 591 
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swkdiw  juDxoB,  of  these  25  are  women  and  112  children.    The  annual  pro- 
— : duction  is  as  follows : 

Annual      pro-  Flint  glass $86,500 

duction.  Window  glass 27,000 

Bottle  glass 86,500 

Total , ....  200,000 

wSSF*  *****"    At  Bergen,  Norway,  the  Bergen  Glass  Works  are  lo- 
cated.   They  manufacture  beer-  and  wine-bottles  and  float 
ing  glass  balls  used  for  fishing.    This  establishment  employs 
50  hands,  uses  a  gas  furnace,  and  makes  about  1,180,000 
vaiio     gka8.  Pieces  yearly. 

Forks.  The  Vallo  Glass  Works,  situated  at  Vallo,  Norway, 

make  wine-  and  beer-,  green  and  black,  bottles  and  floating 
balls.  These  works  use  coal  and  peat  in  a  gas  ftarnace 
The  daily  production  is  7,000  to  8,000  bottles. 


Classification  and  properties  of  glass. 


ClauiftcaUon 
and  propsrtie*  of 
glau. 


Glass  is  an  amorphous  substance,  hard  and  liable  to  break 
at  ordinary  temperatures,  liquid  or  plastic  at  a  high  tempera- 
ture, transparent  or  translucent,  white  or  colored,  having  a 
peculiar  brilliant  and  smooth  fracture,  called  "  vitreous."  It 
is  composed  of  silica  with  some  of  the  following  bases :  pot- 
ash, soda,  lime,  magnesia,  lead,  iron,  and  alumina. 

Several  kinds  of  glass  are  known,  such  as  window  and   Kind8  o£  *****'• 
plate  glass,  flint,  white,  and  bottle  glass,  made  up  in  differ- 
ent proportions  of  sand,  soda,  potash,  lime,  red  lead,  etc. 

Bohemian  glass,  used  in  the  making  of  ordinary  and  line  Bohemian. 
hollow  ware,  is  a  silicate,  with  potash  and  lime  base.  It  con- 
tains, like  all  other  kinds  of  glass,  a  small  quantity  of  alu- 
mina from  the  pots  and  oxide  of  iron  from  the  impurities  con- 
tained in  the  materials  used.  Potash  is  often  replaced  by 
soda,  owing  to  the  lower  cost  of  the  latter. 

Bottle  glass  contains — besides  silica— soda  or  potash,  lime,    Bottle. 
magnesia,  alumina,  and  oxide  of  iron. 

Flint  glass,  or  crystal,  is  known  as  a  glass  with  a  base  of  FUnt  or  crystal. 
lead  and  potash.    This  denomination,  however,  is  not  ac- 
cepted by  all  nations,  as,  in  Bohemia,  lime- glass  used  for  fine   Lime-giaw. 
table  ware  is  known  as  crystal.    Glass  used  for  optical  pur-    optical  gw. 
poses,  with  a  great  density,  owing  to  the  lead  it  contains,  is 
called  flint.    Strass  is  another  variety  of  lead  glass,  used  for 
making  imitations  of  diamonds  and  precious  stones.    En- 
amels contain,  besides  lead,  oxide  of  tin  or  arsenious  acid. 

Colored  glasses  are  produced  by  using  various  metallic   colored. 
oxides,  charcoal,  or  sulphur.    Oxide  of  manganese  is  intro- 
duced to  correct  the  green  coloration  of  glass  by  giving  it  a 
purple  tint    In  larger  proportions  it  produces  various  col- 
ored glasses. 

Glass  at  a  white  heat  becomes  almost  as  liquid  as  water,    characteristics 
but  when  cold  is  quite  rigid;  however,  at  a  cherry-red  heat of  giaB8* 
it  is  plastic  and  malleable.    This  property  of  glass  enables 
the  blower  to  work  it  with  facility.    At  the  cherry-red  heat 
it  is  plastic  enough  to  be  blown  by  means  of  a  pipe  and 
shaped  with  tools.    When  it  becomes  rigid  by  cooling  it 
may  be  reheated  and  worked  until  the  proper  shape  is  ob- 
tained.   Glass  rolled  on  a  metallic  table  is  made  into  plates ;    Roiled. 
by  blowing  it  into  a  mold  all  kinds  of  bottles  are  made.    By 
pressing  the  plastic  mass  by  means  of  a  press,  plunger  and    Mol(lcd 
metallic  mold,  glass  can  be  shaped  into  all  kinds  of  wares, 
such  as  tumblers,  goblets,  vases,  etc.    By  means  of  the  glass- 
blower's  lamp  this  material  can  be  drawn  into  very  fine   Drawn. 
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clarification  threads  and  reeled  up  like  ordinary  thread.    Glass  can  also 

and  propertut  of  r  * 

glow.  be  reduced  to  almost  impalpable  threads,  as  fine  as  fila- 

ments of  cotton,  by  means  of  a  steam  or  air  blast  acting 
upon  a  very  fine  stream  of  molten  glass. 

Glass  as  a  con-  Glass  is  a  bad  conductor  of  heat,  and  when  heated  and 
suddenly  cooled  flies  to  pieces.  While  being  worked  it 
cools  very  rapidly  by  the  action  of  the  ambient  air;  it  be- 

Anncaiing.  comes  necessary  to  correct  this  defect  by  annealing.  This 
operation  consists  in  carrying  the  glass  objects  when  still 
hot  to  a  special  furnace,  where  they  are  rehea  ted  to  a  low 
cherry-red,  and  gradually  and  slowly  cooled.  This  opera- 
tion, when  improperly  carried  out,  exposes  the  glass  to  break 
suddenly.  An  unpleasant  experience  of  this  nature  often 
takes  place  in  hou  seholds  when  a  lamp  chimney,  without 
any  apparent  cause,  suddenly  flies  to  pieces.  Under  the 
head  of  toughened  glass  we  shall  again  refer  to  this  unfor- 
tunate habit.    Glass  is  also  a  bad  conductor  of  electricity. 

^^  Mauriau  o/  Materials. 

Potash.  Potash. — Bohemian  glass  is  made  with  carbonate  of  pot- 

ash, as  pure  and  as  rich  as  possible.  Hydrate  of  potash  of 
54  to  56  degrees  is  the  best  for  use.  Potash  used  in  glass 
making  is  extracted  from  the  residuum  of  beet-root  sugar 
making.  In  Bohemia,  a  potash  extracted  from  wood  ashes, 
coming  from  Hungary.  America  also  furnishes  a  good  ar- 
ticle. All  potash  used  in  glass  making  should  especially  be 
free  from  soda,  as  it  tends  to  give  glass  a  green  color. 

goda.  Soda. — This  alkali,  to  a  great  extent,  has  taken  the  place 

of  potash.  It  is  used  as  a  carbonate  or  sulphate.  Carbon- 
ate is  yet  used  in  the  manufacture  of  table  ware,  but  in  the 
making  of  plate  and  window  glass,  bottles,  etc.,  the  sul- 
phate is  almost  entirely  used,  owing  to  its  cheapness.  By 
adding  a  small  quantity  of  charcoal  to  sulphate  of  soda 
it  is  decomposed  much  more  easily. 

Lime.  Lime. — In  the  manufacture  of  plate,  window,  and  white 

glass,  lime  is  used  as  a  carbonate  or  slacked. 

Oxide  of  lead. — In  the  manufacture  of  flint  glass  lead  is 
used  in  the  red  oxide  form,  or  sometimes  as  litharge,  bat 
the  red  oxide  gives  the  best  results.  Bed  lead  furnishes 
oxygen,  which  escapes  in  melting,  and  serves  to  refine  the 
glass  and  burn  the  organic  matters  which  may  be  contained 
in  the  mixture  of  materials.  Bed  lead  is  prepared  from 
the  purest  of  leads  coming  from  England  and  Spain,  which 
are  comparatively  free  from  the  oxides  of  iron,  copper,  etc. 
Lead  is  but  little  used  in  this  country  for  glas*>  making, 


Lead. 


f 
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with  the  exception  of  a  few  manufacturers  who  make  *      irat*rUkif 
superior  quality  of  glass. 

Silica. — It  k  important  that  sands  should  be  selected  with  snica. 
care,  as  impure  silica  has  the  most  detrimental  effect  upon 
the  color  of  glass.  This  is  especially  important  in  the  man- 
ufacture of  flue  table  ware,  plate,  and  window  glass.  All 
sands  should  be  free  from  iron,  as  this  is  the  fruitful  source 
of  the  green  coloration  of  all  glasses.  In  Bohemia  quartz  Bohemian 
is  used  instead  of  sand.  It  is  first  heated,  then  thrown  in 
water;  this  breaks  it  into  many  pieces,  which  are  subse- 
quently reduced  to  fine  powder  by  mechanical  action  in 
wooden  mortars  with  quartz  pestles.  By  this  means  the  in- 
troduction of  iron  is  avoided. 

France  and  Belgium,  for  the  manufacture  of  fine  wares, 
use  the  Fontainebleau  sand,  not  far  from  Paris;  also  the    French  sands, 
sands  of  Nemours,  Chantilly,  and  from  the  province  of 
Champagne.    These  sands  are  used  for  making  flint,  plate, 
and  first- quality  window  glass. 

English  sands  contain  a  considerable  proportion  of  iron.  English  sands. 
Silex  is  sometimes  used  instead  of  sand  for  fine  wares,  siicx. 
For  plate-glass  making  sand  from  the  Isle  of  Wight  is 
used,  but  for  the  best  qualities  of  glass  the  English  manu- 
facturer has  to  import  sand  from  France  and  this  country. 
Bottle  manufacturers,  on  the  contrary,  seek  sands  contain- 
ing iron  and  clay,  on  account  of  the  elements  they  contain 
acting  as  a  flux. 

Silica  is  found  in  the  shape  of  quartz,  rock-crystal,  sand-  Formsof  siuoa. 
stone,  and  quartz  sand  in  the  crystalline  form;  in  silex  or 
flint  stone  in  the  amorphous  state.  Silica  is  one  of  the 
most  abundant  natural  substances;  it  is  insoluble  in  water; 
and  resists  the  action  of  most  chemicals.  Among  the  acids 
only  one,  hydrofluoric  acid,  is  capable  of  decomposing  it; 
this  acid  decomposes  and  dissolves  glass  entirely.  Silica,  silica:  itsoha^ 
although  infusible  at  the  highest  temperature  .of  furnaces,  combinations, 
has  nevertheless  been  fused  by  the  use  of  the  oxyhydrogen 
blowpipe.  Silica  combines  with  all  bases,  alkalies,  such 
as  potash,  soda,  and  with  metals,  lead  and  bismuth.  These 
give  it  the  property  to  form  vitreous  compounds.  Lime, 
magnesia,  alumina,  form  with  it  infusible  compounds;  the 
latter,  however,  mixed  with  silicates  of  potash,  soda,  or 
lead,  furnishes  compounds  which  are  suitable  for  the  work  of 
the  glass-blower.  It  is  glass  proper.  If  two  infusible  sili- 
cates are  mixed  together  they  nevertheless  produce  fusible 
glass.    Fine  plate-glass  has  been  made  with  a  compound  of 
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giauMatmriaU  0J ^nd>  Blacked  lime,  and  carbonate  of  baryta.    This  glass, 

as  fine  as  any  ever  made,  contains,  on  being  analyzed — 

.     .    .      .Silica 46  5 

Analysis  of-.  w* ** 

plate-glass.  Baryta 39.2 

Lime 14.3 


100.00 


To  produce  a  glass  requiring  as  little  fuel  as  possible,  the 
bases.  ™  °  glass  maker  should  introduce  as  many  bases  as  possible  in 
his  mixture,  such  as  potash,  soda, -lime,  magnesia,  alumina, 
oxide  of  iron  ;  these,  however,  more  particularly  in  bottle 
glass,  where  color  is  not  so  much  an  object  as  cheapness. 
Per  contra,  in  making  pots  the  clay  should  be  as  free  as 
possible  from  a  mixture  of  bases ;  simple  silicates,  such  as 
silica  and  alumina,  are  preferable. 
Americansands.  Nature  has  provided  this  country  with  an  abundance  of 
sand  suitable  for  glass  making.  The  Pittsburgh  hollow- ware 
manufacturers  use  a  very  good  quality  of  sand,  procured  in 

Pennsylvania.  ^he  Allegheny  Mountains,  in  Mifflin  County,  Pennsylvania; 

woatvirgmia.it  is  worth  about  $5  per  ton.  The  West  Virginia  glass 
makers  use  the  same,  worth  about  $6.50  per  ton  at  Wheel- 
ing.   New  Jersey  glass-houses,  and  several  in  Phila-  telphia, 

New  Jersey,  use  a  sand  procured  from  the  State  of  New  Jersey,  of  very 
good  quality,  costing  from  $2  to  $3  per  ton.  Pittsburgh  win- 
dow-glass works  use  a  cheaper  kind  of  sand,  procured  from 
the  neighborhood,  worth  $2.25  to  $2.50  per  ton.  Ohio  works 
use  a  sand  worth  from  $2.50  to  $3.50  per  ton.  Manufactur- 
ers of  hollow  ware  in  the  Eastern  States,  and  those  about 
New  York  City  and  Brooklyn,  use  a  sand  procured  from  Berk- 

Maaaachuaeita.  shire,  Mass.,  worth  about  $8  a  ton;  this  sand  is  the  purest 
to  be  found  in  the  world,  and  is  nearly  pure  silica ;  it  is 
found  in  fine  grains  and  is  quite  fusible.    Western  manu- 

Mtoouli.  facturers,  in  Illinois  and  Missouri,  use  sand  procured  in 
their  respective  States,  worth  from  60  cents  to  $2  per  ton. 
At  Grand  Tower,  Mo.,  there  is  amine  of  very  pure  quality 
of  sand.  I  know  from  personal  experience  that  these  sands 
also  make  a  very  good  quality  of  glass.    Those  who  are 

Minnesota,  in  the  proximity  of  Minnesota  use  a  sand  worth  $2  per 
ton,  mined  in  that  State  from  the  Saint  Croix  sandstone, 
about  50  feet  thick,  and  also  at  Bed  Wing,  on  the  bluffs  of 
the.  Mississippi  River.  These  bluffs  are  traced  all  along  the 
river  to  the  southern  line  of  the  State.  At  Minneapolis 
and  Saint  Paul  a  sand  rock  is  also  found,  furnishing  a  good 
quality  of  sand;  this  rock  in  some  parts  is  175  feet  thick. 

Indiana.  Jq  Indiana  sand  suitable  for  glass  making  is  found  in 

abundance  near  New  Providence,  where  a  vein  of  16  feet 
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thickness  exists.    This  sand  is  used  in  the  glass  works  of  gkU8M<u*riaU  ** 

New  Albany,  Louisville,  Jefferson ville,  and  Cincinnati;  it 

costs  about  $3.25  per  ton  at  New  Albany,  exclusive  of  Am°picanB,»ind8- 

royalty. 

In  Maryland,  in  the  neighborhood  of  Cumberland,  an  ex-  Maryland. 
cellent  quality  of  sand  is  found,  which,  as  per  analysis  of 
Professor  Chandler,  of  New  York,  is  said  to  contain  98.26 
per  cent,  of  silica,  the  remainder  being  sesquioqide  of  iron, 
equivalent  to  0.29  per  cent,  metallic  iron.  This  sand  is  cer- 
tainly very  pure.  In  the  glass  works  I  had  in  operation  in 
Washington,  D.  C,  a  few  years  ago  I  made  glass  repeat- 
edly with  this  sand,  and  a  better  and  more  brilliant  glass 
could  not  be  made.  I  found  it  easy  to  melt,  and  contain- 
ing but  very  little  vegetable  impurities.  This  sand  can  be 
had  for  $2  to  $3  per  ton.  Cumberland  has  all  the  materials 
in  abundance  in  its  vicinity  for  a  successful  glass  manu- 
factory— coal,  sand,  and  clay,  all  of  first  quality,  besides 
timber  for  boxing  and  packing.  The  railroad  facilities  for 
shipping  to  different  points  are  good. 

Virginia  has  several  sand  mines  of  very  good  quality,    Virginia* 
In  Rockbridge  County,  on  the  North  River  Canal,  25  miles 
from  Lynchburg,  is  found  a  very  good  quality  ot  sand ;  it 
has  been  analyzed  by  Messrs.  Manardand  Tieman,  of  New 
York,  and  Prof.  John  H.  Appleton,  of  Brown  University.      * 
The  assay  shows : 

Silica 97.50 

Aluraina 1.02 

Sesquioxide  of  iron 1.48 

It  is  found  in  abundance,  and  is  easy  of  access.  This 
sand  can  he  delivered  at  a  very  reasonable  price  by  the 
James  River  and  Kanawha  Railroad,  when  it  is  finished. 
I  have  tried  a  sand  sent  from  Richmond,  said  to  have  been 
obtained  in  the  neighborhood  of  the  city,  but  found  it  un- 
suitable for  glass  making,  owing  to  the  large  proportion  of 
mica  it  contained. 

In  West  Virginia,  near  Romney,  at  a  place  called  Hang-   went  Virginia, 
ing  Rock,  a  very  good  quality  of  sand  has  also  been  found. 

In  Tennessee,  on  the  line  of  Tennessee  Coal  and  Railroad  Teanewea 
Company's  road,  a  short  line  running  to  the  Suwanee  mines, 
sand  of  a  good  quality  has  been  found  at  several  of  the 
cuts  on  the  road.  This  sand  is  the  result  of  the  disintegra- 
tion of  the  sandstone  of  that  locality.  This  region  seems 
also  to  be  favored  for  glass  making,  as  coal,  sand,  and  fire 
clay  are  fouud  in  abundance. 


• 
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-SJiSSSSS!  CryatallizatioTi— devitrification. 

When  submitted  for  a  long  while  to  a  high  temperature, 

glass  loses  its  transparence  and  becomes  opaque,  though  it 

may  preserve  its  shape;  this  is  known  as  devitrification. 

Reaumur.       Beaumur,  in  1727,  succeeded,  by  maintaining  glass  at  a  very 

high  heat  during  twelve  hours,  in  producing  a  hard  opaque 

DevitrifledgkM.  glass,  resembling  white  porcelain.    The  attempt  has  been 

made  repeatedly,  but  without  success,  to  manufacture  this 
porcelain.  "noe    glass  as  an  imitation  of  porcelain ;  but  the  expense  of  fhel 

and  the  difficulty  of  preserving  the  shape  of  articles  while 

under  the  influence  of  the  long-continued  fire  has  made  it 

difficult  ana  unprofitable.    Devitrifled  glass  is  harder  than 

ordinary  glass  and  is  capable  of  scratching  it  readily ;  it 

does  not  break  so  easily,  and  cannot  be  cut  any  longer  by 

characteristics,  the  diamond.    It  has  a  noticeable  fibrous  texture  and  is  a 

better  conductor  of  electricity.    Glass  with  a  potassic  basQ 

does  not  devitrify  as  well  as  with  a  sodic  base.    Bottle  and 

window  glass  devitrifies  easily,  and  unless  the  contents  of 

the  pots  are  rapidly  worked  off  the  glass  is  likely  to  get 

knotty  and  lose  its  transparency ;  in  this  state  it  becomes 

impossible  to  work  it  any  longer. 

and^woygm  wi     Action  of  air  and  oxygen. — Dry  air  or  oxygen  has  no  effect 

giau.        %      on  glass.    Damp  air,  however,  has  a  marked  effect  upon 

glass,  owing  to  the  action  of  the  water  contained  in  the  air; 
the  fact  cannot  be  attributed  to  air,  since  it  is  only  the 
medium  through  which  water  acts. 
ot*ciau  *  U°ht    Action  of  light — In  connection  with  this  subject  it  is  my 

pleasant  duty  to  call  attention  to  the  numerous  and  repeated 
Thoe.  Gaffleid.  experiments  made  by  Mr.  Thomas  Gaffield,  of  Boston,  who, 
as  an  ex-manufacturer,  now  an  amateur,  and  a  true  lover  of 
the  art  of  glass  making,  has  contributed  many  articles  to 
the  literature  of  glass  making.    Among  others,  I  may  cite 
a  contribution  to  the  Philadelphia  Photographer  of  1869, 
entitled  "  Photographic  leaf  prints,"  a  discovery  made  while 
giSfonby  nsun-Pursu*nS  ^8  experiments  on  the  coloration  of  glass  by  sun- 
light, light.    In  the  same  periodical  Mr.  Gaffield,  in  1876,  pub- 
Photographic lished  his  "Glass  for  the  studio  and  dark  room,"  pointing 
giaes.  outj  jj0W  to  ^i^t  glass  properly  for  the  photographic  room. 

In  the  Boston  Transcript  of  1876  is  a  fine  review  of  the 

Blue   glass  absurdity  of  the  "Blue  glass  mania,"  and  here,  also,  the  un- 

mluUtt"  pardonable  blunders  contained  in  Wendell  Phillips's  lecture 

Lost  arts  (f).    on  the  "Lost  arts,"  are  handled  in  a  masterly  manner.    In 

the  same  journal,  in  1875,  Mr.  Gaffield  wrote  a  review  of  the 

Bastfo's  tough-  «De  la  Bastie  toughened  or  tempered  glass,"  about  which 

m    g  **'        so  much  nonsense  has  been  written  iu  our  daily  journals. 
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The  writings  of  Mr.  Gaffield  bear  the  imprint  of  an  observ-  w  j*%*  W" 
ing  inind,  and  a  fearless  denunciation  of  absurdities  where- 
ever  found.    It  is  with  pleasure  that  I  call  attention  to  the 
researches  of  Mr.  Gaffield,  because  of  the  fact  that  so  far   Thos.Gafflead. 
we  have  had  comparatively  nothing  published  in  this  coun- 
try in  regard  to  the  scientific  investigation  of  glass. 

Mr.  Peligot,  in  his  late  work,  "  Le  Verref  mentions  favor-    PeUgot 
ably  the  researches  of  Mr.  Gaffield.    After  a  series  of  ex- 
periments upon  the  different  kinds  and  qualities  of  glass 
from  France,  England,  Germany,  Belgium,  and  America, 
Mr.  Gaffield  has  established  the  following  results  by  expos-       changes  in 
ing  to  sunlight  pieces  of  glass  during  different  periods  of  fight.    7   raz>* 
time:  The  changes  in  colorless  glass  after  exposure  are 
from  white  to  yellow,  from  green  to  yellow-green,  from 
brown-yellow  to  purple,  from  green-white  to  blue-white, 
and  from  blue- white  to  darker  blue,  according  to  the  length 
of  time  of  exposure  to  light.     Although  colorless  glass 
can  be  exposed  to  a  ftirnace  heat  without  changing  color, 
when  the  same  glass  has  been  exposed  to  sunlight  and  has 
acquired  the  peculiar  orange  and  purple  lines,  if  reheated 
the  original  color  will  reappear.    This  change,  therefore,     tfot  dm  to 
cannot  be  attributed  to  heat.    In  pot  metals  of  intermediate 
colors,  such  as  brownish,  yellowish,  and  rose  or  purple,  the 
change  was  found  to  be  quite  rapid,  a  few  days  in  some 
instances  being  sufficient  to  show  a  perceptible  change. 
Mr.  Gaffield  draws  the  conclusions  from  his  experiments 
that  the  particular  shades  of  colors  found  in  some  old  cathe-  ^jgjjjjji  ^^J! 
dral  glass  are  not  owing  to  peculiar  mixtures  which  8omeg1o™^lto^,1 
writers  on  glass  claim  are  a  "lost  art,"  but  must  be  the 
result  of  long  exposure  to  the  rays  of  the  sun.    This  change 
of  color  has  been  attributed  to  a  great  extent  to  the  use  of 
manganese,  singularly  known  as  a  decolorizer  among  glass-  ^{^Jf1^  £ 
men.    Many  of  the  European  manufacturers  are  believers  a»°  of  m*ag* 
in  this  theory,  and  have  discontinued  its  use  on  that  account, 
or  have  decreased  the  proportion  used.    M.  Bontemps  men-    Bontemps. 
tions  that  glass  containing  manganese  has  been  found  unfit    Effect  of  use 
for  light-house  lenses.     Glass  containing  lead,  however,  usnSS1*"116*0 
even  in  a  proportion  as  small  as  five  per  cent.,  he  asserts 
remains  perfectly  colorless  while  exposed  to  the  sun.    Peli- 
got believes  that  to  the  use  of  manganese  these  changes 
of  color  may,  to  a  great  extent,  be  attributed;  the  green  tint 
of  ordinary  glass  being  attenuated  by  the  action  of  sunlight, 
the  peculiar  purple  color  due  to  manganese  becomes  pre- 
dominant. 

Avtion  of  water. — Water  at  ordinary  temperature  and  un-  -*<*•»  ©/«•««• 

i  Oft  0MM9* 

oer  ordinary  contact  with  glass  has  but  a  slight  or  no  per- 
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onrta?i0fwater  Goptibile  effect.    An  increase  of  temperature  and  of  surface 

of  contact,  however,  tends  to  augment  the  dissolving  action 

solubility  of  of  water.    The  composition  of  glass  has  a  manifest  influence 

glass       depends  . 

upon  its  compo-upon  its  solubility.    Where  glass  contains  an  excess  of 

alkali  it  is  more  apt  to  be  altered  by  the  action  of  water, 

while  glass  containing  a  predominant  earthy  silicate  is  freer 

from  attack.    A  peculiar  purple  coloration  is  often  noticed 

in  panes  of  glass  in  places  exposed  to  dampness.    This  is 

explained  by  the  action  of  water  being  in  contact  with  the 

surface  of  glass  for  more  or  less  time,  producing  a  solvent 

action  upon  the  alkali  contained  in  the  glass.    If  the  surface 

of  such  a  glass  is  rubbed,  small  thin  pellicles  will  be  de- 

Soivent  action  tached ;  they  are  composed  of  earthy  silicates,  the  alkaline 

producing  exfo'.  silicate  having  disappeared.    When  the  action  is  continued 

cen^coioration.8"  for  a  long  period  the  peculiar  iridescent  coloration  increases. 

According  to  Newton,  this  coloration  is  the  result  of  the 
reflection  of  light  upon  the  thin  pellicles  or  pieces  which 
become  somewhat  separated  from  the  main  body  of  the 
glass. 
Hanasmann.  The  following  analysis,  made  by  Mr.  Haussmann,  shows 
plainly  the  action  of  water  upon  glass : 


Analysis  show- gillca 

tag   solvent    ac  Alumina 

tion of  water.       Ume^. 

Magnesia 

Oxide  of  iron 

Soda     

Potash 

Water 


Part  remain- 

Part having 

ing  intact. 

been  altered. 

99.2 

.  4ft.  8 

5.0 

3.4 

7.0 

11.3 

1.0 

6.8 

2.5 

11.3 

21.7 

0.0 

3.0 

0.0 

0.0 

10.3 

100.0 

100.9 

oaxbon^acw  of  ^  glass  when  reduced  to  powder  is  subject  to  the  influ- 
ence of  water,  and  gradually  absorbs  carbonic  acid  in  such 
a  quantity  as  to  show  quite  an  effervescence  in  contact  with 
acids.  Powdered  glass  boiled  in  water  in  contact  with  car- 
bonic acid  absorbs  this  gas  in  a  few  minutes  and  produces 
an  instantaneous  effervescence  in  acids.  Powdered  glass 
kept  in  boiling  water  for  several  hours  with  sulphate  of 
Tests.  iime  produces  a  notable  quantity  of  sulphate  of  soda.    All 

glasses  reduced  to  powder  will  bring  back  the  blue  color  of 
test  papers  colored  red ;  it  is  owing  to  their  alteration  by 

^sodaV^M*16'^16  s^801!^011  °*  water.  Glass  made  with  soda  is  sub- 
jected to  a  different  alteration  from  that  made  with  potash. 
Soda  glass  continues  to  become  iridescent  with  time,  some- 
times to  such  an  extent  as  to  appear  to  be  colored  glass,  and 
small  pellicles  gradually  become  detached.    The  same  pe* 
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cnliarity  lias  been  noticed  in  ancient  glass  dug  from  the^*j£0/wrter 
earth,  and  the  iridescent  coloration  is  attributed  to  decom- 
position by  water.  Potash  glass  is  affected  by  water  in  onpotanhgiai*. 
producing  small  crystals  upon  its  surface.  This  deposit  of 
crystals  depolishes  glass,  renders  it  rough,  and  seems  to 
have  covered  the  surface  with  a  multitude  of  small  cracks. 
These  cracks  appear  to  be  the  result  of  the  small  crystals 
acting  upon  the  surface  of  the  glass  in  a  manner  similar  to 
that  of  cutting  with  a  diamond.  Flint  and  crown  glass,  J^  $£».  md 
for  the  particular  purposes  they  are  intended,  are  man- 
ufactured with  a  large  proportion  of  alkalies.  This  ex- 
cess ha3  the  tendency  to  make  them  damp  on  the  surface, 
to  make  them  lose  their  transparency,  and,  with  time,  to 
alter  their  shape.  Crown-glass  disks,  piled  one  upon  another, 
have  been  known  to  become  cemented  quite  firmly  together; 
this  is  caused  by  the  silicate  of  potash  they  contain  in  ex- 
cessive quantity  attracting  the  dampness  of  the  atmosphere. 

M.  Daubr^e,  to  illustrate  the  action  of  water  upon  glass   Daubrfe. 
under  pressure  and  temperature,  took  some  glass  tubes  and 
subjected  them  to  a  temperature  of  572  degrees  in  contact 
with  water.    The  result  transformed  the  glass  into  a  fibrous  tion  J^J ™ 
matter  resembling  Wallastonite  (silicate  of  lime).    Thus,  it  »*»*«"»  *!*««• 
will  be  seen  that  manufacturers  who  may  be  tempted  to 
produce  glass  with  an  excess  of  alkali,  in  order  to  save  fuel 
in  melting,  are  exposed  to  produce  an  inferior  quality, 
which,  after  a  comparatively  short  time,  will  show  the  pe- 
culiar objectionable  iridescent  coloration.    This  coloration, 
however  much  prized  in  fancy  articles,  is  very  obnoxious 
in  window  and  plate  glass. 

A      .  j»        . ,  j     it    i  •  Action  of  acid* 

Actum  of  acids  ana  alkalies.  and  aveauct  on 

gUute. 

Pulverized  glass  in  contact  with  hydrochloric  acid  diluted 

«<■•..,  •■.  .  Hydiochloric. 

with  hot  water,  or  even  at  ordinary  temperature,  is  easily 
attacked.  The  same  effect  takes  place  with  lead  glass,  the  Hydrosuipirartc. 
dissolution  being  in  contact  with  hydrosulphuric  acid.  Bot- 
tle glass  being  made  with  a  large  proportion  of  bases,  in 
order  to  produce  a  cheap  glass,  is  very  easily  attacked  by 
acids.  If  a  bottle  is  filled  with  strong  sulphuric  acid,  after 
a  certain  time  small  concretions  of  sulphate  of  lime  will 
appear,  while  alumina  and  the  alkali  will  be  dissolved  in 
the  acid.  Silica  will  fall  to  the  bottom  in  the  form  of  a  jelly. 
Many  bottles  are  attacked  by  the  concentrated  mineral  acids, 
but  resist  the  action  of  these  acids  diluted.     Some  bot-  .Acti0?. j£Jj£ 

"vinous  bitartrate 

ties  are  even  attacked  by  the  bitartrate  contained  in  wine, of  potwii. 
and  decompose  it  and  impart  to  it  the  taste  of  ink,  also 
destroying  its  color.    It  has  been  ascertained  that  few  bot- 
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<Jf^S^iS^tk  ^es>  ^  even  ma^e  °*  a  superior  quality  of  glass,  resist  the 
gin*.  action  of  wine  in  conr»e  of  time.     The  discoloration  of 

wines  is  attributed  to  the  formation  of  a  lake  made  up  of 

gelatinous  silica  and  the  coloring  matter  of  wine.    Certain 

,  ^iacol?5ati?1  white  wines  will  sometimes  tarn  black  when  exposed  to  the 

ox  wines  ov  toe  x 

decomposition  of  air  even  for  a  few  moments*    These  wines  contain  tannin, 

the  glass. 

which,  under  the  influence  of  a  small  quantity  of  iron  ex- 
ta^SS°of  °white  touted  fr°m  tto  glass  when  exposed  to  the  air,  form  a  trace 
wines.  0f  tannate  of  peroxide  of  iron,  the  coloring  matter  of  ink. 

Certain  bottles  are   rapidly  attacked  by  acid  liquors, 
of  ohiuSv^"1  Champagne  bottles  of  apparently  good  manufacture  have 

been  known  to  alter  the  color  of  wine  in  a  few  days.  Acid- 
ulated water,  containing  only  4  per  cent,  of  sulphuric  acid, 
has  also  been  known  to  produce  even  in  one  day  a  thick 
crust  of  sulphate  of  lime  and  a  dissolution  of  sulphate  of 
iron  and  potash. 
Peiigot.  Peligot,  in  making  experiments  of  this  nature,  found  the 

glass  to  contain — 

Analysis  of  Silica 54.56 

bottle-glass.         Lime 1820 

Alumina 10.43 

Protoxide  of  iron L86 

Magnesia 0.51 

Potash 1.37 

Soda ia.07 


100. 00 


The  number  of  bases  contained  in  this  glass  explain  the 
rapid  effect  that  even  the  weakest  acids  produce  upon  wine. 
lea^Uws106  to     ^Hnt  or  kfcd  glass  resist  much  better  the  action  of  water 
water  and  acid*,  and  acids.    Strong  alkaline  solutions  preserved  in  lead- 
glass  bottles  extract  oxide  of  lead.     These  alkaline  sal- 
utations ™  Pnates  in  course  of  time  produce  a  black  deposit.    It  has 
lead  glass.         been  repeatedly  noticed  how  the  ground  stoppers  of  bottles 
containing  solutions  of  caustic  soda  or  potash  will  with 
time  become  thoroughly  cemented.    This  is  owing  to  the 
formation  of  a  soluble  alkaline  silicate,  which  has  very 
strong  adhesive  qualities.      Bottles  intended  to  contain  re- 
agents should  be  made  of  a  hard  glass,  free  from  lead.    A 
study  of  the  matters  derived  from  glass  by  the  effect  of  the 
solutions  used  should  also  be  careftdly  made  to  avoid  erron- 
eous results  in  making  analysis. 
Hydrofluoric     Hydrofluoric  acid  having  a  very  strong  dissolving  effect 
upon  glass,  this  quality  is  availed  of  for  engraving  glass  and 
for  making  easy  and  reliable  analyses  of  all  kinds  of  glass. 
making?00688  of  Hydrofluoric  acid  is  made  by  introducing  into  a  leaden  still 

pulverized  fluoride  of  calcium  and  concentrated  sulphuric 


GLASS:    COMMISSIONER   BLAKE.  321 

acid.  The  mixture  is  heated  and  the  distillate  is  received  in  ^(n™™^ 
a  leaden  receptacle  containing  water.  To  manufacture  thisflaorio  acid- 
acid  in  large  quantities  a  cast-iron  still  is  substituted  for 
lead.  The  acid  is  kept  in  gutta-percha  or  leadeu  bottles.  It 
should  be  handled  with  great  care,  for  if  any  of  it  should 
penetrate  through  the  skin  by  an  abrasion  or  a  cut  it  pro- 
duces painflil  sores  which  are  difficult  to  cure.  Rubber 
gloves  should  be  used  when  it  is  handled. 

Analysis  of  glass.  AiuawUofgia*. 

As  it  is  frequently  important  for  a  manufacturer  to  as- 
certain the  ingredients  making  up  certain  kinds  of  glass 
which  he  may  want  to  reproduce,  the  following  is  given  by 
Bonteuips  as  one  of  the  most  reliable  methods  he  has  found  mothoJonton,r* 
during  his  long  experience  as  a  glass-maker: 

The  glass  must  first  be  broken  to  pieces,  then  reduced  to 
powder  in  a  steel  mortar.  Sieve  and  take  away  all  metallic 
particles  by  means  of  a  magnet;  further  pulverization  may 
be  continued  in  an  agate  mortar. 

Take  two  grams  of  the  glass  powder,  put  it  into  a  plati- 
num capsule.  Take  a  leaden  vase  of  about  25  ceutimeters 
diameter  and  6  deep,  having  a  cover  of  same  metal;  spread 
upon  the  bottom  of  this  vase  some  pulverized  fluoride  of 
calcium ;  add  a  sufficient  quantity  of  concentrated  sulphuric 
acid  to  form  a  thick  batter,  which  must  not  rise  above  two 
centimeters  above  the  bottom.  Place  upon  this  bottom  a 
leaden  ring  5  centimeters  wide  by  0.025  high.  Upon  this 
ring  place  the  capsule  containing  the  glass,  and  add  a  little 
water  to  it ;  then  cover  the  vase.  Warm  slightly  over  a 
sand  bath;  the  vapor  arising  will  condense  into  the  water 
contained  in  the  capsule,  will  attack  the  vitreous  matter,  and 
produce  fluoride  of  silicinm,  which  will  volatilize.  Stir  the 
matter  now  and  then  with  a  spatula.  At  the  expiration  of 
twelve  hours,  when  the  matter  has  been  completely  re- 
duced, pour  sulphuric  acid  into  the  capsule  to  transform  the 
fluorides  of  the  bases  into  sulphates.  Evaporate  to  dry- 
ness ;  expel  the  excess  of  sulphuric  acid  by  means  of  heat; 
then  treat  the  dry  mass  with  water,  ammonia,  and  carbon- 
ate of  ammonia;  boil,  filter,  and  wash  in  warm  water.  The 
residuum  may  contain  sulphate  of  baryta,  carbonates  of 
lead,  bismuth,  lime,  some  alumina,  and  oxide  of  iron.  The 
filtered  liquor  contains  the  alkalies  in  the  state  of  sulphates, 
traces  of  magnesia,  and  an  excess  of  carbonate  of  ammo- 
nia, mixed  with  sulphate. 

To  separate  the  substances  contained  in  the  residuum, 
treat  with  dilute  hydrochloric  acid,  which  will  dissolve  all 
21  p  e vol  3 
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Amoynso/giast.  with  the  exception  of  the  sulphate  of  baryta,  which  maybe 

gathered  upon  a  filter;  wash  it  and  burn  the  filter  in  a  pla- 
tinum crucible.  116.6  of  sulphate  corresponds  to  76.6  of 
baryta.  The  weight  of  baryta  is  to  be  deducted  from  that 
of  the  sulphate  of  baryta,  according  to  this  proportion. 

Pass  sulphureted  hydrogen  through  the  acid  filtered  liq- 
uor ;  this  will  precipitate  the  sulphurets  of  lead  and  bismuth ; 
then  filter  to  separate  them  from  the  liquor.  Burn  the  filter 
in  a  porcelain  crucible,  sprinkle  the  matter  with  nitric  acid, 
containing  a  little  sulphuric  acid,  to.  transform  the  lead  into 
sulphate  of  lead,  which  is  insoluble.  The  greater  part  of 
the  free  sulphuric  acid  is  now  driven  off.  The  residuum  is 
treated  with  water  and  filtered.  Sulphate  of  bismuth  is 
thus  separated  from  the  sulphate  of  lead.  According  to 
the  weight  of  the  sulphate  of  lead-  the  quantity  of  oxide 
is  calculated,  151.5  of  sulphate  of  lead  being  equal  to  111.5 
of  oxide  of  lead.  Treat  the  acid  sulphate  of  bismuth  with 
carbonate  of  ammonia;  the  carbonate  of  bismuth  thus  ob- 
tained is  calcined,  and  thereby  produces  oxide  of  bismuth, 
the  weight  of  which  is  to  be  determined.  The  liquor,  con- 
taining an  excess  of  sulphureted  hydrogen,  is  boiled  in  order 
Bontemps'to  expel  it;  add  a  fow  drops  of  nitric  acid  to  oxidize  the 

method.  7  x 

iron  if  there  should  be  any;  then  add  caustic  ammonia 
slightly  in  excess;  this  will  produce  alumina  and  protoxide 
of  iron  together.  Ascertain  the  weight  of  this  precipitate 
after  having  calcined  it;  then  dissolve  it  in  concentrated 
hydrochloric  acid  and  add  an  excess  of  caustic  potash.  The 
iron  is  precipitated  while  the  alumina  is  redissol  ved.  Filter, 
wash  with  boiling  water,  and  ascertain  the  weight  of  the 
oxide  of  iron ;  in  subtracting  it  from  the  weight  of  the  alu- 
mina and  oxide  of  iron  hereabove,  the  difference  is  the  weight 
of  the  alumina.  The  liquor  now  contains  only  lime,  with 
traces  of  magnesia,  which  may  be  neglected.  Add  to  it  ox- 
alate of  ammonia,  which  will  produce  insoluble  oxalate  of 
lime;  filter,  wash,  and  calcine  at  a  high  heat  capable  of 
transforming  the  oxalate  into  a  carbonate,  then  into  caustic 
lime,  the  weight  of  which  is  ascertained. 

If  zinc  is  contained  in  the  glass,  it  will  be  found  in  the 
liquor  containing  the  alkalies,  and  before  dosing  these  alka- 
lies the  zinc  should  be  precipitated  by  hydrosulphate  of  am- 
monia. The  sulphuret  of  zinc  is  received  on  a  filter,  washed 
with  water  containing  a  few  drops  of  hydrosulphate  of  ammo- 
nia; dry  and  burn  the  filter  in  a  platinum  capsule.  Sulphate 
of  zinc  is  then  obtained  by  a  careful  roasting.  Weigh  the  zinc. 

To  dose  the  alkalies,  take  the  filtered  liquor  which  con- 
tains them;  evaporate  to  dryness;  heat  the  residuum,  in 
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order  to  get  rid  of  the  ammonia  salts,  which  are  volatilized.  Analysis  o/giau. 
Treat  with  water  and  hydrate  of  baryta,  which  is  added  in 
sufficient  quantity  to  precipitate  all  the  sulphuric  acid  of  the 
sulphates,  and  a  little  magnesia,  if  there  should  be  any. 
Filter,  to  separate  the  caustic  potash  and  soda  which  are  in 
solution  with  the  excess  of  baryta ;  then  add  carbonate  of 
ammonia.  Carbonate  of  potash  and  soda  and  carbonate  of 
baryta  are  produced ;  filter,  to  separate  the  latter.  Evapo- 
rate to  dryness,  and  calcine  to  expel  the  excess  of  carbonate 
of  ammonia.  Finally,  saturate  the  residuum  with  a  few 
drops  of  hydrochloric  acid.  Evaporate  to  dryness,  calciue, 
and  weigh  the  chloride  of  potassium  and  of  sodium.  The 
chloride  of  potassium  must  now  be  separated  from  the  chlo- 
ride of  sodium. 

Dissolve  the  two  chlorides  in  a  small  quantity  of  water, 
aud  pour  a  concentrated  dissolution  of  perchloride  of  plat- 
inum until  the  liquor  turns  a  deep  yellow.  Evaporate  the 
liquor  to  dryness,  and  operating  with  alcohol  the  double  chlo- 
ride of  platinum  and  sodium  is  dissolved.  There  remains  the 
double  chloride  of  potassium  and  platinum,  which  is  gath- 
ered upon  a  filter.  Wash  it  with  alcohol  and  weigh  it  after 
desiccation.    244  of  the  double  salt  are  equivalent  to  74.5  of     ,  Bont*mps' 

method. 

chloride  of  potassium.  Knowing  the  weight  of  chloride  of 
potassium  and  that  of  chloride  of  potassium  and  sodium 
united,  the  weight  of  the  chloride  of  sodium  is  deducted. 
We  now  calculate  the  weight  of  the  soda  and  potash  con- 
tained in  the  glass,  knowing  that  74.5  of  chloride  of  potas- 
sium is  equivalent  to  47  of  potash,  and  that  58.5  of  chloride 
of  sodium  is  equivalent  to  31  of  soda. 

All  the  elements  of  the  glass  but  silica  have  now  been  as- 
certained. It  may  be  obtained  by  difference,  but  it  is  always 
best  to  get  it  by  a  direct  dosing.  To  obtain  it,  mix  2  grams 
of  glass  with  about  6  grams  of  dry  and  pure  carbonate  of 
soda ;  melt  in  a  platinum  crucible  in  a  muffle  fire.  Put  the 
crucible  containing  the  well-melted  matter  in  a  large  porce- 
lain capsule,  with  water  and  hydrochloric  acid  (use  nitric 
acid  when  the  glass  contains  lead) ;  the  matter  is  dissolved 
with  effervescence.  When  the  dissolution  is  complete,  take 
away  the  platinum  crucible,  wash  it  several  times,  then 
evaporate  all  over  a  sand  bath ;  heat  pretty  high  towards  the 
end.  Pour  over  the  evaporated  matter  hot  water  acidulated 
with  one  of  the  two  acids ;  leave  it  to  digest  and  dilute  with 
water.  All  the  metallic  oxides  are  dissolved,  and  silica  only 
remains  as  an  insoluble  residuum.  Gather  it  upon  a  filter,  • 
calcine  it  after  a  good  washing,  and  weigh. 
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Anaiytit  of  giau.     To  find  sulphate  of  soda,  take  the  liquor  from  which  silica 

has  been  removed,  and  which  must  contain  all  the  sulphate 
of  soda  which  is  to  be  found  in  the  glass ;  add  an  excess  of 
chloride  of  barium  ,•  boil  for  a  long  while,  and  let  it  settle 
for  about  twelve  hours.  Receive  upon  a  filter  the  sulphate 
of  baryta  produced,  and  from  its  weight  deduct  the  quan- 
tity of  sulphuric  acid,  and,  consequently,  the  equivalent 
quantity  of  sulphate  of  soda. 

To  obtain  boracic  acid,  heat  the  pulverized  matter  with  car- 
bonate of  soda  to  redness ;  boil  the  reddened  mass  with 
water.  Filter,  and  by  means  of  carbonate  of  ammonia  the 
small  quantity  of  alumina  and  silicic  acid  which  has  been 
dissolved  by  the  alkaline  liquor  is  precipitated.  Evaporate 
to  dryness,  treat  with  sulphuric  acid,  and  digest  the  re- 
siduum with  alcohol,  which  dissolves  the  boracic  acid.  Satu- 
rate the  solution  with  ammonia,  redden  the  residuum  which 
contains  the  boracic  acid,  and  then  ascertain  the  weight. 

To  obtain  magnesia,  use  carbonate  of  soda.  Magnesia 
still  remains  in  solution  after  having  precipitated  the  lime 
by  means  of  oxalate  of  ammonia,  since  it  cannot  be  precipi- 
^|ethoBontemP•,  tated  by  any  of  the  reagents  used  until  now.  Concentrate 
the  filtered  liquor  by  evaporation ;  add  phosphate  of  soda 
to  it.  After  twenty- four  hours  all  the  magnesia  is  precipi- 
tated in  the  form  of  ammonia-phosphate  of  magnesia,  which 
is  gathered  upon  a  filter  and  washed  with  ammoniated  water. 
112  parts  of  this  precipitate,  calcined,  correspond  to  40  of 
magnesia. 

The  analysis  of  glass  is  a  very  delicate  operation,  and  it 
is  always  well  to  ascertain  the  right  dosing  by  repeating  the 
operations  several  times. 

Bric£< ^making r.-  p0f  ma]cing — bricks. 

In  Europe  nearly  every  manufactory  of  glass  has  a  pot- 
maker  to  make  pots,  bricks,  and  the  diiferent  articles  of  fire 
clay  used  about  a  furnace.  In  this  country,  iu  manufactur- 
Pnt-fcctories.  ing  centers  like  Pittsburgh  and  Philadelphia,  factories  for 
the  making  of  pots  and  crucibles  have  been  established.  As 
every  manufacturer,  however,  is  aware  of  the  importance 
of  having  good  pots,  there  are  but  few  who  are  willing  to 
depend  upon  outside  makers  to  supply  them.  The  break- 
ing of  pots  always  causes  serious  losses,  and  unfortunately 
it  is  but  too  often  the  case  that  the  success  of  a  factory 
depends  upon  the  skill  of  the  pot-maker.  There  is  no  rea- 
son for  this  state  of  things,  and  every  manufacturer,  with  a 
little  study  and  attention,  will  soon  learn  how  to  judge  of 
his  clays,  and  mix  them  in  a  proper  manner.    The  building 
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of  the  body  of  the  pot  is  a  work  that,  with  ordinary  care,    Poumaking. 
can  be  taught  to  an  ordinarily  intelligent  man  in  a  few  days. 
The  writer  of  this,  when  carrying  on  glass  works  in  Wash- 
ington, adopted  a  mode  of  making  clays  which  proved  quite 
successful. 

The  clay  should  be  selected  from  the  sievings  of  different  sorim-  the 
uumbers  of  sieves,  commencing  from  the  finest  to  a  certain 
degree  of  coarseness.  The  same  method  is  to  be  observed 
for  the  cement  or  broken  baked  clay.  In  mixing  the  different  k(^el^°)t  (bro 
selections,  in  proportions  which  will  readily  be  indicated  by 
experience,  attention  should  be  paid  to  the  fact  that  too 
large  an  admixture  of  broken  cement  has  the  tendency  to 
decrease  the  strength  of  pots,  and  too  fine  a  grained  clay 
exposes  the  pots  to  a  large  shrinkage  and  a  tendency  to 
break.  When  the  clay  is  thoroughly  mixed  dry  in  small 
qaautities  at  a  time,  spread  it  in  thin  layers,  and  wet  sufii-  rl¥i^infi  aud 
ciently.  Repeat  this  operation  of  mixing  in  small  quanti- 
ties until  you  have  enough  mixed.  Cut  thin  layers  across 
the  box,  turn  them  over,  and  tread  with  the  feet  thoroughly. 
Continue  to  cut  widths  and  work  them  in  the  same  manner 
until  you  reach  the  end  of  the  box  or  trough,  when  the 
operation  is  reversed.  The  more  the  clay  is  worked  the 
better  it  becomes.  This  method  of  mixing  clay,  observing 
the  proper  proportions,  has  invariably  given  me  satisfac- 
tion. The  matter  of  making,  drying,  and  baking  pots  subse- 
quently, when  good  materials  have  been  used,  mixed,  and 
worked,  is  comparatively  an  easy  task.  To  get  good  pots  Requisites  for 
it  is  essential  to  have,  1st,  good  refractory  clay ;  2d,  to  mix  poSf111118  eood 
sieved  clays  and  cements  of  different  qualities  and  degrees 
of  fineness;  3d,  to  properly  mix  dry,  by  small  quantities, 
the  green  clay  and  cement ;  4th,  to  spread  thin  layers  of  the 
mixture,  and  wet  sufficiently  to  make  the  mass  plastic,  and 
dampen  evenly  every  particle;  5th,  to  work  the  mixture 
over  by  small  quantities  at  a  time,  always  intervening  the 
order  of  layers ;  Gth,  keep  the  clay  well  covered  to  keep  it 
moist,  and  avoid  adding  water  when  once  thoroughly  mixed. 

Clay  breaking  with  a  clear,  smooth,  and  bright  fracture  is  indications  of 
generally  good ;  the  color  varies,  but  the  dark  gray  is  gener- quahty" 
ally  of  a  superior  quality.  When  clay  remains  white  after 
having  been  submitted  to  a  violent  heat,  it  is  generally  of  a 
good  quality,  as  the  absence  of  coloration  is  an  evidence  of 
the  absence  of  oxide  of  iron.  Green  clay  should  be  unctuous 
to  the  touch  and  adhere  to  the  tongue.  A  small  piece  chewed 
between  the  teeth  will  reveal  the  approximate  quantity  of 
sand  contained,  the  silica  being  readily  detected  under  the 
teeth. 
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Pot-maHng.        it  is  wen  known  that  the  Chinese  allow  their  clays  to 

ferment  or  ripen  for  long  periods  before  they  use  them, 

and  the  longer  they  are  kept  the  better  they  claim  them 

to  be.    Be  that  as  it  may,  Bontemps,  the  celebrated  glass 

A?einjj;  ripen- manufacturer,  holds,  as  the  result  of  his  experience,  that 

m§'  clays  which  have  been  allowed  to  putrefy  make  a  superior 

quality  of  pots. 

Manufacture     Little  or  no  attempts  have  been  made  to  manufacture 

lire?0  3  >J  pre8b"  x>ots  by  pressure,  although  it  must  be  self-evident  that  if 

we  could  increase  the  density  of  a  pot  it  would  add  to  its 
homogeneity  and  consequently  to  its  life.  The  writer  of 
this,  however,  some  years  since,  succeeded  in  making  small 
covered  pots,  all  in  one  piece,  molded  and  pressed  by  an 
improvised  press  and  mold,  which,  when  dry,  showed  a  great 
hardness  and  sonority.  Tapped  all  around,  they  gave  the 
same  sound,  showing  they  were  quite  homogeneous. 

Although,  as  I  have  said  before,  pot-rnakiug  is  not  a  diffi- 
cult ait  to  acquire,  yet,  from  the  number  of  factories  that 
have  had  to  succumb  owing  to  badly  made  pots,  it  is  to 
be  hoped  that  the  day  is  approaching  when  pots  will  be 
caSing ofpoti!8'  discarded  entirely,  and  compartment  or  tank  furnaces  will 
c.       m        be  substituted  in  their  place.    The  Siemens  continuous  melt- 

Siemens   con-  r 

tinuou 
iurna- 


tinuous  melting  ing  furnace  is  a  notable  and  worthy  step  in  that  direction 


Firebrieki.        Firc-bricJcs. — More  care  is  devoted  to  the  manufacture  of 
fire-bricks  for  ftirnace  use  in  Europe  than  in  this  country. 

in^JVT10"0011  ^^e  (luar^:z  *s  ground  with  more  care  and  is  freed  from  iron 

by  sulphuric  acid.  Sand  is  sometimes  used  as  a  mixture 
with  clay,  but  with  this  material  it  is  difiicult  to  make  a  co- 
hesive brick,  while  quartz,  when  properly  ground,  not  in 
too  large  grains,  presents  angular  points  which  facilitate 
the  cementing  of  the  particles.  I  have  often  seen  in  this 
country  bricks  made  with  large — too  large — and  small  pieces 
in  the  same  brick  5  this  variety  of  sizes  cannot  of  course 
make  a  homogeneous  brick,  and  manufacturers  would  do 
well  to  pay  a  little  more  attention  to  the  regularity  of  the 
sizes  of  the  ground  quartz  they  use. 
Welch  bricks.  In  the  Welsh  district  of  Great  Britain,  a  very  good  quality 
of  bricks  is  made  with  a  mixture  of  ground  quartz  or  silex, 
one  per  cent,  of  lime,  and  a  sufficient  quantity  of  water. 
The  mixture  is  introduced  into  iron  molds  and  is  agglomer- 
ated by  pressure.  The  lime  is  used  as  a  flux  and  cements 
the  quartz.  These  are  excellent  fire-bricks  and  stand  a  very 
high  degree  of  heat.  An  increase  of  temperature  expands 
instead  of  contracting  them,  as  ordinary  bricks. 
Clay  is  to  be  found  in  many  places  in  this  country.    It 
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has  been  discovered  of  good  quality  in  several  places  in     Firebrick*. 
Virginia.    At  Washington,  D.  C,  the  writer  has  tried  sev-  American clays. 
end  qualities  of  clay  found  in  the  neighborhood ;  his  trials   J{jg^-of  ro. 
prove  that  there  is  no  necessity  for  manufacturers  to  con-inmw«- 
tinue  to  purchase  clay  from  England  and  Germany,  as  the 
results  are  fully  satisfactory.     The  discovery  of  clay  near 
Washington  has  been  the  cause  of  developing  the  clay  in- 
lustry  in  the  neighborhood,  and  a  large  drain-pipe  factory 
is  now  in  operation  at  Potomac  City,  on  the  Point  of  Bocks 
Railroad.    Clay  of  a  very  good  quality  has  also  been  found 
in  Tennessee,  on  the  Tennessee  Coal  and  Railroad  Com-    Tennessee. 
pany's  road,  running  from  the  Nashville  and  Chattanooga 
Railroad  to  the  Suwanee  coal  mines. 

Western  glass  manufacturers  have  long  supplied  them- 
selves with  clay  obtained  from  Missouri,  near  De  Soto,    Missouri. 
costing  from  $10  upwards  per  ton.    Eastern  manufacturers    Eastern  use  ot 
are  using  English  and  German  clays,  at  prices  varying  from  nuS  "lay? 
$23  to  $29  per  ton.    Missouri  clay,  when  first  introduced, 
did  not  give  much  satisfaction  until  the  owners  of  the  mines 
understood  its  preparation;  it  is  now  equal  to  any  imported 
clay  and  is  extensively  used.    Several  Western  glass  manu- 
facturers are  also  using  a  clay  procured  from  West  Virginia    west  Virginia. 
and  Ohio.    In  Clay  and  Warren  Counties,  in  Indiana,  clays,    owo. 
said  to  be  of  good  quality,  are  found  underlying  the  seams 
of  coal  in  the  mines.    In  Maryland,  near  Cumberland,  in    Maryland. 
the  coal  fields,  are  found  extensive  deposits  of  fire-clay 
of  very  good  quality.    In  this  region  the  a  Mount  Savage v 
and  the  u Savage  Mountain"  fire-bricks  are  manufactured. 
There  are  also  several  other  works  making  retorts  and  fire- 
bricks of  well-known  good  quality.    In  the  counties  adjoin- 
ing Cumberland,  in  Pennsylvania,  are  also  found  veins  of    Pennsylvania. 
very  good-quality  fire-clays,  some  of  them  measuring  53 
feet  in  thickness.    The  surrounding  country  of  Cumberland 
seems  to  be  especially  well  supplied  with  glass-making  ma- 
terials. 

Kentucky  seems  to  be  especially  rich  in  fine  qualities  of  Kentucky. 
fire-clays  containing  a  large  proportion  of  alumina,  which 
has  the  effect  of  making  articles  manufactured  with  these 
clays  very  strong.    In  Carter  County  are  found  clays  which 
on  analysis  are  shown  to  contain — 

Silica 45  to  64    Analysis  of  Car 

Alumina M  to  43  grg^ Itai 

Oxide  of  iron A  trace 

Lime A  trace 

Magnesia A  trace 

Potash 0.212  to  2. 093 

8oda 0.283  to  0.728 
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Firebrick*.  These  clays  are  highly  refractory,  and  compare  very  fa 
rorably  with  the  clays  of  Belgium,  which  are  said  to  be 
the  best  in  Europe.  The  analysis  of  the  Belgian  clay 
shows — 

Analysis  of  Bel- Silica 64.2 

plan      fl^brick^^^ 38>9 

Oxide  of  iron 2. 4 

Lime 0.0 

Alkalies 1.2 


100.0 

biSkncKy7  fire*  *n  Greenup  County,  Ky.,  clays  of  good  quality  are  also 
found,  but  unfortunately  they  contain  larger  proportions  of 
lime,  alkalies,  and  especially  magnesia;  the  latter  has  a  ten- 
dency to  lessen  very  materially  the  refractory  quality  of  clay. 
Other  clays,  varying  in  quality,  are  found  in  Edmonson,  Lin- 
coln, and  Madison  Counties.  Many  of  the  latter  clays, 
though  containing  impurities,  may  be  made  useful  by  a 
judicious  selection  and  washings. 
New  Joney .  The  clays  of  New  Jersey  have  been  tried,  especially  those 
from  the  Amboy  district,  but  so  far  they  have  not  been  used 
with  success  for  pot  making,  although  they  answer  very 
well  for  the  construction  of  furnaces.  Whether  these  clays, 
like  many  others,  could  not  be  improved  by  washing  is  cer- 
tainly worth  trying.  In  fact,  I  believe  we  have  as  good 
clays  in  this  country  as  we  need,  and  many  of  the  inferior 
or  impure  qualities  may  be  prepared  as  china  manufacturers 
do,  so  as  to  render  them  suitable  for  pot  making. 
Sources  of  Eu-     The  clays  of  Europe  are  principally  drawn  from  Forges- 

ropean   re-        ie8.Eaux,  in  France;    Andennes,  Belgium;    Stourbridge, 

England ;  Klingenberg,  Germany.    They  average  the  foi 
lowing  proportions : 

Silica 64  to  71 

Alumina 22  to  3d 

Oxide  of  iron 0.2to  4 

Lime Trace  to  1 

Alkalies Trace  to  1 

Plat*-glas$.  Plat€-glOSS. 

The  manufactories  of  plate-glass  are  principally  located 
France.  in  France,  Belgium,  England,  and  Germany. 

st.  Gobain,  and     xn  France,  St.  Gobain,  the  pioneer  and  the  largest  estab 

associated  works.  ' 

lishment,  was  founded  in  1695,  in  the  castle  of  that  name. 
Chemical  works  belonging  to  this  company  are  erected  at 
Chauny,  near  St.  Gobain.  The  manufactories  of  Cirey  and 
Montlugon  also  belong  to  this  company.  There  are  three 
other  plate  works — at  Recquignies  and  Jeumont,  owned  by 
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the  Belgian  Company  of  Ste.  Marie  <P  Oignies,  at  Floreffe,     p^u^iou. 

and  Aniche.   Quite  recently  another  factory  has  been  erected 

at  St.  Denis,  near  Paris,  for  the  manufacture  of  plain  and   Pencil  works. 

silvered  plates,  rough  plates,  etc.    MM.  J.  Grelley  &  Co.  are 

the  proprietors. 

In  Belgium  there  are  live  plate-glass  works,  at  Sainte  jn*+0amti+ 
Marie  d>  Oignies,  Floreffe,  Courcelles,  Eoiix,  near  Charleroi,  gium. 
and  at  Aurelais.     Each  of  these  works  has  laboratories 
attached.     Belgium,  in  1867,  manufactured  only  119,000 
yards  of  plate-glass,  but  at  the  present  day  the  average 
has  reached  an  annual  production  of  357,000  square  yards.    Production. 
Three-fourths  of  the  production  are  exported  to  the  Nether- 
lands, England,  and  the  United  States.    Prices  since  1867 
have  declined  27  per  cent.     The  exportation,  which  was  then   Exportation. 
about  $350,000,  had  reached  $760,000  in  1877. 

England  possesses  six  or  seven  plate  works.  The  oldest,  tori^of eS^jSS 
St.  Helen's,  was  founded  in  1773,  and  is  the  first  establish- 
ment which  introduced  machinery  for  grinding  and  polish- 
ing plates.  In  Germany  are  to  be  found  the  works  of  of  Germany. 
Stolberg,  near  Aix-la-Chapelle,  and  Waldhof,  near  Mann- 
heim, founded  and  owned  by  the  St.  Gobain  works.  These 
were  established  to  supply  the  local  demand  of  the  country. 
Three  more  factories  have  since  been  established,  one  at 
Walburg,  one  at  Cramplan,  and  the  other  at  Freden.  These, 
however,  so  far,  are  but  comparatively  small  works.  The 
production  of  Germany  is  scarcely  one-tenth  of  that  of 
France,  Belgium,  and  England  together. 

Russia  has  one  plate-glass  factory  at  Dorpat.    Bohemia    Sfitofiinto 
has  one  also  at  Stockau. 

In  1860  the  annual  production  of  the  European  manu-    Annual  Euro- 

Dean  production. 

facturers  was  992,000  yards,  in  1867  1,100,000,  and  in  1877    woo/evn. 
1,800,000  yards,  representing  a  value  of  about  $12,000,000.    value. 
Out  of  this  amount  France  makes  600,000  yards,  tour-fifths       Proportions 
of  which  arc  made  at  St.  Gobain;  England  makes  600,000 countries.  eTen 
yards;   Belgium,   250,000  yards;   the  remainder,   350,000 
yards,  is  made  in  the  other  countries  named.    This  amount 
of  rough  and  polished  plate-glass,  if  laid  on  the  ground, 
would  cover  about  372  acres.    This  would  make  a  very  re- 
spectable hot-house. 

French  and  Belgian  plates,  it  cannot  be  denied,  are  of  a      comparative 
superior  quality.    English  glass  generally  has  a  green  tint qu   ty" 
which,  although  it  may  not  be  objectionable  for  plain  window 
plates,  is  not  as  well  adapted  for  silvering.    This  defect  is 
attributable  to  the  quantity  of  iron  contained  in  British. 
sand. 
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piaugUus.  in  Bohemia  and  Bavaria  several  establishments  still 
^laasofBoUcmia  manufacture  blown  plate-glass,  but  since  the  articles  pro- 
an    avan*.      <juced  are  qUite  inferior,  this  industry  tends  to  disappear, 

and  I  do  not  think  it  worth  the  while  to  give  any  descrip- 
tion of  the  processes  used. 
English  "Pat-     In  England  a  certain  kind  of  plate  called  patent  glass  is 
manufactured.    This  glass  is  blown  in  a  similar  manner  to 
cylinder  window  glass,  but  is  flattened  with  particular  care 
Process.         to  obtain  as  even  and  smooth  a  surface  as  possible;  it  is 
ground  and  polished  somewhat  in  the  same  manner  as  cast 
plates.    This  quality  is  much  sought  after  by  photograph- 
ers, and  is  also  used  for  window  panes  and  as  a  cheaper  sub- 
stitute for  heavier  plates  for  mirrors,  car  windows,  and  in 
ornamenting  furniture. 
pia^iasstl01* of     -^e  mixture  generally  used  by  manufacturers  at  the  pres- 
ent day  does  not  vary  materially  from  the  following : 

White  sand 100 

Sulphate  of  soda 42 

Pulverized  charcoal 2. 5 

Carbonate  of  lime 20 

Arsenic 0. 5 

Materials.  The  quantity  of  cullets  (broken  glass)  to  be  added  varies 

according  to  the  quantity  a  manufacturer  has  at  his  disposal. 
The  materials  used  should  be  very  pure ;  the  sulphate  of 

Furnaces.  soda  should  especially  be  well  refined.  Of  late  the  old-style 
direct  lire  furnace  has  been  replaced  by  those  of  Siemens 
and  Boetius.  In  the  arrangement  of  a  casting  house  the 
Siemens  fur-  Siemens  furnace  is  placed  at  one  end,  and  the  building  does 
not  require  to  be  as  wide  as  with  other  furnaces.  These 
furnaces  contain  8, 12, 16,  or  24  pots,  according  to  the  size ; 
they  are  rectangular  in  form.  Two  rows  of  bricks  support 
the  arches,  which  are  placed  far  enough  apart  to  permit  the 
passage  of  the  pots.  The  regenerators  are  placed  immedi- 
ately below  the  furnace ;  the  bricks  in  the  passages  gen- 
erally require  to  be  renewed  every  six  months.  As  these 
furnaces  are  now  well  known,  I  will  not  give  a  particular 
description  of  their  construction. 
eBo8tln8  fur-  The  Boetius  furnace  is  built  above  ground,  nearly  in  the 
same  manner  as  the  Siemens.  Under  the  head  of  "Fur- 
naces'7 I  will  describe  this  furnace  more  at  length. 
Annealing  On  the  sides  of  the  casting  house  are  ranged  the  anneal- 
ing ovens  or  kilns,  and  those  for  heating  the  pots.     The 

casting  table,  casting  table  is  placed  in  the  middle,  running  upon  a  rail- 
way. Alongside  is  another  railway  to  carry  the  small  run- 
ning table  upon  which  the  plate  is  pushed  when  rolled, 
previously  to  pushing  it  into  the  annealing  furnace  or  kiln. 


ovens. 
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On  the  side  opposed  to  this  table  the  crane  for  raising  the     puu^giass. 
pots  is  placed  upon  a  track  running  over  a  railway.    All 
these  railways  run  the  whole  length  of  the  casting  house. 

The  operation  of  casting  a  plate  is  as  follows : 

The  glass  in  the  pots  having  attained  the  proper  degree  ca8t^po™Uoplati 
of  liquidity  and  having  received  a  thorough  melting  and  described. 
refining,  the  fire  is  slackened  to  render  the  mass  somewhat 
viscous  by  cooling.  The  doors  in  front  of  the  pots  are  lifted 
or  taken  away,  the  workmen,  with  a  long  pair  of  iron  pincers, 
take  hold  of  the  pot  in  the  furnace,  bring  it  upon  an  iron 
track  or  carriage,  and  at  a  dog- trot  carry  it  under  the  crane. 
The  impurities  or  glass  gall  upon  the  surface  of  the  glass 
are  now  scraped  off,  the  pot  carefully  wiped  on  the  outside 
with  a  wet  cloth  to  prevent  dirt  from  falling  upon  the  cast- 
ing table.  The  pot  is  now  seized  by  a  pair  of  strong  iron 
tongs  or  nippers  and  raised  over  the  table  by  means  of  the 
crane.  The  casting  table  is  a  large  cast-iron  slab,  well  • 
polished,  mounted  upon  a  carriage  running  over  a  railway. 
Upon  this  table  two  iron  rules  of  the  thickness  of  the  re- 
quired plate  are  now  laid  on  each  side.  The  pot  suspended 
above  is  now  tilted  over  and  the  glass  poured  upon  the 
table.  A  heavy  iron  roller  is  now  passed  over  the  glass, 
the  ends  of  which  rest  upon  the  thickness  rules.  The  roller 
is  rolled  again  back  to  its  original  position.  During  the 
rolling,  if  any  impurities  are  detected  in  the  glass  when  yet 
plastic,  they  are  removed  with  suitable  instruments.  The 
plate  having  reached  a  sufficient  degree  of  solidity  by  cool- 
ing, it  is  now  pushed  upon  the  small  running  table,  and 
from  that  transferred  to  the  annealing  kiln.  The  door  of 
the  kiln  having  been  closed  air-tight,  the  glass  is  allowed 
to  remain  for  about  twenty-four  hours,  when  small  openings 
are  gradually  made  until,  at  the  expiration  of  three  or  four 
days,  the  plate  is  sufficiently  cooled  to  be  taken  out  without 
running  the  risk  of  breaking  it. 

The  furnaces  or  kilns  for  annealing  are  simply  arched  AnneaUngovens. 
furnaces  containing  one  or  two  fire-places,  but  of  late  years 
but  one  has  been  used.  In  order  to  hasten  the  cooling  of 
the  kilns  the  bottom  is  so  made  as  to  reserve  passages 
made  of  longitudinal  walls  or  clay  pipes,  covered  with  the 
bottom  bricks.  These  passages  are  open  to  the  cold  air  and 
hasten  the  cooling  very  rapidly. 

Under  the  head  of  "Flattening  ovens,"  in  the  article  on 
41  Window  glass,"  I  have  described  several  systems  of  fur-  tom*nn,,oe8  f,n 
naces  which,  I  think,  could  be  used  with  advantage  and 
economy,  to  say  nothing  of  the  ease  of  handling  the  plates 
iu  the  annealing  ovens.    I  do  not  see  any  reason,  either, 
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piau-giau.  why  gas  should  not  be  used  as  a  fuel  in  this  operation,  as 
well  as  for  the  melting  of  glass.  The  time  required  for  the 
heating  and  the  cooling  of  the  plates  would  be  much  shorter, 

superiority  of  and  the  annealing  more  uniform  on  both  surfaces.   Although 

gas  furnaces.  _  _  .  ,      .  -  . 

many  mechanical  improvements  have  been  made  in  working 
glass,  we  have  remained  too  conservative  altogether  in  this 
country  in  the  use  of  furnaces.  I  notice  of  late,  however, 
that  several  manufacturers  of  hollow  ware  are  beginning  to 
appreciate  the  advantages  of  gas  furnaces,  and  several  have 
already  been  erected  in  Pittsburgh,  Pa.,  and  elsewhere.  It 
cannot  be  understood,  for  instance,  why  we  should  not  adopt 
them  generally  when  we  are  assured  of  an  economy  of  40  to 
50  per  cent,  in  fuel  by  the  use  of  the  Siemens  furnace,  and 
30  per  cent,  with  the  Boetius  system. 

In  regard  to  the  grinding,  smoothing,  and  polishing  of 

plates  I  shall  say  but  little,  as  it  is  very  difficult  to  convey 

•     a  proper  description  without  the  use  of  drawings  of  the 

mechanical  means  employed. 

tbe^^wSeS1  of    ^e  ^r8^)  °Peration  consists  of  grinding  the  rough  plate 

fwmgthedawt  kav*n&  an  uneven  surface,  by  means  of  a  large  wooden  table 

putes.  suspended  to  the  ceiling.     This  table  has  its  lower  face 

covered  over  with  several  blades  of  cast-iron,  screwed  to  the 
wooden  frame.  Immediately  under  the  upper  frame  is 
placed  another  large  table,  upon  which  the  plate  is  cemented 
with  plaster.  Sand  and  water  are  thrown  upon  the  rough 
plate,  the  upper  table  is  lowered,  and  is  made  to  travel  back 
and  forth  over  the  surface  of  the  glass  plate  by  means  of 
steam-power.  The  sand  is  replaced  by  emery,  gradually 
increasing  in  fineness,  until  the  plate,  by  continued  grind- 
ing, is  sufficiently  smooth.  Of  late  years,  in  Germany  and 
Belgium,  a  new  style  of  polishing  machinery  has  been 
adopted.  It  consists  of  a  large  wooden  table  to  which  a 
back-and-forth  motion  is  imparted ;  also  two  large  iron  or 
wooden  frames,  to  which  are  secured  cast-iron  blades. 
These  frames  receive  a  circular  translatory  motion.  This 
system  does  double  the  quantity  of  work  produced  by  the 
preceding  machine.  Another  system,  an  American  inven- 
tion, was  put  in  practical  operation  at  first  in  England,  but 
is  now  used  in  France  and  Germany.  A  circular  plate  of 
cast  iron  is  screwed  upon  the  upper  end  of  a  vertical  shaft 
so  as  to  revolve  with  it.  Above  this  table  frames  are  ar- 
ranged to  hold  the  plates  of  glass,  which  are  laid  in  a  bed 
of  plaster.  These  frames  also  revolve  on  their  centers  by 
the  friction  of  the  table  upon  the  glass,  of  course  slowly, 
but  so  as  to  present  each  side  of  the  plate  they  hold  to  an 
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equal  amount  of  rubbing,  as  they  are  never  nearer  to  the 
center  of  the  table  or  farther  from  it. 

The  same  machine  is  used  for  polishing,  by  screwing  to 
the  cast-iron  table  rings  covered  with  felt. 

The  second  operation  is  the  smoothing,  and  is  similar  to 
the  preceding,  but  the  rubbing  substance  is  a  piece  of  plate 
glass  instead  of  iron.  This  operation  is  now  carried  on  by 
machinery  to  imitate  the  old  hand  process. 

The  glass  plate  to  be  smoothed  is  fastened  upon  a  table, 
receiving  a  slow  back-and  forth  motion.  A  motion  is  im- 
parted to  the  upper  platen  by  means  of  two  levers  moving 
a  wooden  box,  to  which  is  fastened  a  piece  of  plate  glass, 
which  bears  upon  the  lower  plate  and  is  drawn  back  and 
forth.  As  one  of  the  levers  acts  before  the  other,  the  upper 
plate  is  moved  from  right  to  left  and  a^ain  from  left  to 
right,  while  it  is  drawn  forward  and  back. 

The  third  operation  is  the  polishing,  which  is  given  by 
means  of  colcothar  or  red  oxide  of  iron.  The  plate  is 
fastened  to  a  table,  receiving  a  back-and-forth  motion ;  a 
couple  of  brushes  lined  with  felt,  having  a  motion  perpen- 
dicular to  the  table,  rub  over  the  surface  of  the  plate  and, 
by  means  of  colcothar  as  a  polishing  powder,  give  it  a  final 
polish.  It  takes  from  eight  to  ten  hours  to  polish  one  side 
of  a  plate  of  five  to  six  superficial  yards.  Another  style  of 
polishing  machine  is  sometimes  used,  having  a  translatory 
circular  motion  both  in  the  table  and  the  upper  polishing 
platens. 

These  three  operations  add  considerably  to  the  cost  of 
plate  glass ;  it  is,  therefore,  essential  to  a  manufacturer  to 
have  his  plates  flattened  as  evenly  as  possible  so  as  to  save 
in  the  thickness  to  be  ground  away  to  obtain  a  perfectly 
plane  surface. 

The  price  of  plate  glass  from  St.  Gobain  was,  in  18G2  and 
1875: 

In  1862.  In  1875. 

1  square  meter,  lm  x  1™ $9  21  $11  58 

2  square  meters,  2m. 01  xlm 20(55  27  00 

3  square  meters,  2™  x  1™  .51 35  90  37  32 

These  prices  show  a  rise  of  30  per  cent,  in  consequence  of 
the  additional  taxes  imposed  by  the  French  Government. 
The  price  of  plate  glass  rises  rapidly  with  the  dimensions. 

The  following  are  the  prices  in  France  for  "  third-choice ,? 
plates,  which  are  said  to  be  sold  in  the  largest  quantities : 

Per  square  meter. 

A  plate  of  50  square  decimeters  is  worth $5  12 

A  plate  of  1  square  meter  is  worth C  40 

A  plate  of  2  square  meters  ia  worth 7  45 


Plate-gkut. 


Grinding, 
smoothing,  anil 
polishing  the 
plates. 


Polishing. 


PricoofStGo- 
bain  plate-glass, 
1802,  1875. 


Pritpof  "tblrd 
choice"  St.  Go- 
bain plut<»*. 
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PlaU-gUus.  pM  square  meter. 

A  plate  of  3  square  meters  is  worth $8  48 

A  plate  of  4  square  meters  is  worth 9  00 

A  plate  of  5  square  meters  is  worth 9  52 

There  are  also  wide  differences  in  prices  according  to 
quality — a  plate  of  5  meters,  for  instance,  of  "  second  choice" 
is  worth  $11  per  superficial  meter,  while  the  same,  "first 
choice,''  is  worth  $12.68. 
silvering.  Silvering. — Silvered  plate  glass  is  produced  by  causing  a 

slight  coating  of  mercury  to  adhere  to  the  glass.  To  obtain 
this  result  mercury  must  be  retained  by  a  metallic  medium ; 
it  is,  therefore,  amalgamated  with  tin.  Mercury,  owing  to 
its  power  of  reflecting  light  very  brightly,  has  been  chosen 
as  the  best  medium. 
The  operation  of  silvering  is  briefly  as  follows : 
sUverag^pLte?  Upon  a  very  smooth  stone  table  a  sheet  of  very  thin  tin  is 
?mr  proce»mer"  sPrea(l  very  carefully,  so  as  to  prevent  all  wrinkles.  Upon 
this  sheet  mercury  is  rubbed  all  over,  then  as  much  mercury 
as  the  sheet  will  retain  is  poured  over  it.  The  glass  plate  is 
now  carefully  slipped  over  the  edge  of  the  stone  table,  as  near 
as  possible  to  the  mercury,  and  lowered  on  to  it.  All  the 
parts  previous  to  this  operation  have  been  carefully  cleaned, 
and  the  plate  is  handled  with  pieces  of  tissue  paper,  to  pre- 
vent the  introduction  of  dirt.  The  plate  is  now  covered 
with  a  cloth  and  loaded  with  weights  to  expel  the  surplus 
mercury.  When  the  plate  has  been  so  weighted,  the  table 
is  slightly  inclined,  and  gradually  increasing  the  inclination 
from  time  to  time,  until  the  mercury  has  been  sufficiently 
drained;  this  generally  requires  twenty-four  hours.  The 
plate  is  now  carefully  taken  up  and  carried  over  to  an  in- 
clined wooden  table,  which  is  depressed  gradually  more  and 
more  to  finish  draining  the  mercury  until  the  plate  is  sup- 
posed to  be  dry. 

veXSHw  metal-  ^h*8  *8  t*ie  Proc^ss  which  has  been  heretofore  followed 
lic^sUver  depoai-  altogether,  but  of  late  plates  have  been  silvered  with  a  so- 
lution of  silver.  Mercury  has  deplorable  effects  upon  the 
health  of  workmen,  as  they  are  exposed  to  its  dangerous 
emanations;  these  are  rapidly  absorbed  by  the  skin  and 
produce  the  well-known  and  terrible  mercurial  poisoning. 
It  is  hoped,  therefore,  that  mercury  will  be  abandoned,  and 
the  new  silvering  process  described  below  will  be  adopted 
in  its  place.  Several  methods  have  been  proposed  for  sil- 
ver solutions,  all  springing,  however,  from  the  discovery  of 
LieWg.  Liebig,  that  aldehyde  (produced  by  a  partial  oxidation  of 

alcohol)  when  heated  with  nitrate  of  silver,  the  revivified 
metal  covers  the  glass  with  a  brilliant  metallic  coating.  It 
is  not  my  purpose  to  trace  the  different  improvements  made 
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by  Drayton  and  Pettitjean,  but  I  will  briefly  indicate  the    putu-giau. 
process  of  the  latter,  which  is  now  altogether  used  by  the    p^t°«£n. 
St.  Gobain  works  with  perfect  success. 

The  operation  is  very  similar  to  silvering  with  mercury. 
The  table,  instead  of  being  a  stone,  is  a  hollow  sheet-iron    _      .  .. 

7  o  7  ^  Description  of 

table,  made  quite  smooth  on  its  upper  surface,  and  contain-  thosOvenngpro. 

ing  inside  water  capable  of  being  heated  by  means  of  steam, 

to  bring  the  temperature  to  95 — 104  degrees.    Preparatory 

to  silvering  the  glass  it  should  be  thoroughly  cleaned.    The 

table  being  ready,  a  piece  of  oil-cloth  is  spread  over  it,  and 

upon  this  is  laid  a  piece  of  cotton  cloth.    The  plates  are  now 

put  upon  these  cloths,  and  the  following  solutions  are 

poured  over  them : 

Liquor  No.  1.  Dissolve  in  a  liter  of  water  100  grams  of 
nitrate  of  silver;  add  62  grams  of  liquid  ammonia  of  0.880 
density ;  filter  and  dilute  with  sixteen  times  its  volume  of 
water.  Then  pour  in  this  liquor  7.5  grams  of  tartaric  acid 
dissolved  in  about  30  grams  of  water. 

Liquor  No.  2.  This  liquor  is  precisely  the  same  as  the 
other,  with  the  exception  that  the  quantity  of  tartaric  acid 
is  doubled,  say  15  grams. 

First  pour  of  liquor  No.  1  upon  the  plates  as  much  as  will 
remain  upon  the  surface  without  running  over.  The  heat 
of  the  table  is  now  increased  gradually  to  95 — 104  degrees 
Fahrenheit,  and  in  about  thirty  minutes  the  glass  is  covered 
over  with  a  metallic  coatiug.  The  table  is  now  inclined  and 
the  plates  washed  with  water,  which  carries  off  the  surplus 
silver.  The  table  is  again  raised,  and  liquor  No.  2  is  now 
poured  over ;  in  about  a  quarter  of  an  hour  another  coat  is 
deposited,  which  covers  the  glass  completely.  The  plates 
are  again  washed ;  then  they  are  carried  to  a  slightly  heated 
room,  where  they  are  gradually  dried. 

This  operation,  as  will  be  seen,  is  quite  simple,  and  is  gen- 
erally performed  by  women.  The  silver  carried  off  in  wash- 
ing and  that  contained  in  the  cloths  is  recovered  again. 
Since  glass  silvered  by  this  process  is  liable  to  be  altered 
when  exposed  to  the  air,  and  the  coating  may  become  easily 
detached  if  not  covered  over  with  a  protecting  coat  of  paint, 
the  silver  pellicle  is  covered  with  an  alcoholic  copal  varnish, 
put  on  with  a  brush,  and  when  this  is  dry  a  coat  of  red-lead 
paint  is  put  on. 

Plates  silvered  by  this  means  have  more  brilliancy  than    silver  ami  mer- 
with  mercury,  but  as  there  is  a  slight  tinge  cf  yellow  given  compared.0068868 
to  objects  reflected  by  these  mirrors,  they  were  at  first  ob- 
jected to.    This  objection  has  passed  away,  however,  to  a 
great  extent,  and  the  yellow  reflection  has  been  obviated  by 
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piau-giau.  giving  a  slight  coloration  to  the  glass.  I  have  not  been 
able  to  get  positively  the  relative  costs  of  both  processes ;  it 
is  said,  however,  that  the  new  silver  process  costs  about  3C 

silvering.  cents  per  square  meter.  Inasmuch  as  such  works  as  the 
St.  Gobain  have  adopted  it,  and  as  the  terrible  disorders 
caused  by  mercury  may  be  thus  avoided,  there  should  be 
no  hesitation  in  adopting  this  new  process  everywhere. 

Platinizing.         The  use  of  platina  has  been  tried  for  a  reflecting  surface, 
but  owing  to  the  somber  appearance  of  reflected  objects  by 
looking-glasses  prepared  with  it,  it  has  not  met  with  a  com 
mercial  success.    I  do  not  think,  therefore,  that  it  is  worth 
the  while  to  describe  the  process. 

Roiled  plate.        Rolled  plate. — England  manufactures  large  quantities  of 

this  glass,  and  lately  France  and  Belgium  have  taken  it  up. 

Instead  of  being  cast  with  the  costly  apparatus  necessary 

for  plate  glass  of  large  sizes,  this  glass  is  cast  in  a  very 

Description  of  simple  manner.  A  basin  or  dipper  is  introduced  into  the 
glass  and  filled  up ;  this  dipper  is  suspended  upon  a  hook 
placed  in  front  of  the  pot,  to  enable  the  workmen  to  dip  and 
withdraw  it  with  facility  when  it  is  full.  This  dipper  is 
carried  over  an  iron  table,  and  by  giving  a  blow  upon  it  all 
the  cooled  filaments  and  pieces  attached  to  the  outside  fall 
off.  The  dipper  is  now  emptied  over  the  casting  table,  the 
thickness  of  the  glass  being  regulated  by  metallic  pieces  or 
rules.  The  roller  is  passed  over  the  mass  by  the  workmen, 
back  and  forth.  These  plates  are  sometimes  imprinted  with 
quadrangular  ribs,  very  close  to  one  another,  in  order  to 
hide  the  defects  or  air  bubbles  which  are  likely  to  occur 
with  this  mode  of  dipping  glass.  These  plates  are  usually 
cast  about  one-eighth  of  an  inch  thick.  They  are  used  for 
covering  hot-houses,  for  door  panels,  and  for  windows. 

makinP1inAm^?     Rough  plates  have  already  been  produced  in  large  quan- 
i<».  tity  in  America,  but  the  pioneer  establishments  in  pol 

ished  and  silvered  plates  have  so  far  been  quite  unfortunate. 
There  is  no  reason  for  this  state  of  affairs.    We  have  ma- 
terials in  abundance,  and  very  cheap.    Our  labor  has  de- 
creased in  cost  so  as  to  put  us  almost  on  a  par  with  Europe. 
Much  of  the  work  in  a  plate-glass  manufactory  is  done 
mechanically,  and  therefore  does  not  cost  any  more  than  in 
Suggestion*    Europe.    We  have  the  ingenuity  to  devise  and  invent  our 
own  tools,  as  is  shown  by  the  fact  that  the  polishing  ma- 
chinery now  used  in  Europe  is  of  American  origin.    Under 
these  circumstances  we  must,  however,  come  to  the  reluc- 
Caascs  of  ftiU.  tant  conclusion  that  the  causes  of  repeated  failures  in  plate- 
ure*  glass  making  in  this  country  must  be  attributed  to  the  want 
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of  technical  knowledge  of  those  engaged  in  it.    In  fact,  I    w*^'  . 
know  personally  of  the  failure  of  two  establishments  solely 
attributable  to  this  cause.    This  country  must  and  can  sup- 
ply itself  with  plate  glass,  and  the  day  is  not  distant  when  Amcricashouia 
works  properly  managed  will  drive  out  the  imported  article.  J3£t£gia£s.  own 
We  have  been  successful  in  many  other  branches  of  glass- 
making.     Window  glass  is  now  made  very  extensively; 
why  not  plate  glass,  which  is  almost  the  same  industry  f 
A  good  field  is  open  for  success  to  any  one  who  will  embark 
in  this  industry,  provided  he  is  supplied  with  the  proper 
technical  and  practical  knowledge. 

Tempered  or  toughened  glass.  tougjJZSFgiass'" 

It  is  not  very  long  since  the  discovery  of  M.  Alfred  de  la  A.dei&Bastie. 
Bastie  filled  all  our  newspapers  with  paragraphs,  more  or 
less  ridiculous,  about  the  properties  of  this  glass.  Some 
claimed  it  was  malleable ;  others  that  it  could  not  be  bro- 
ken. In  fact,  tempered  glass  was  called  upon  to  supersede 
all  other  materials.  The  excitement  being  over,  tempered 
glass  may  now  take  its  rank  among  valuable  inventions, 
subject,  however,  to  many  defects  in  its  present  state. 

The  process  of  tempering  glass,  as  is  well  known,  consists  p™***. 
in  heating  a  piece  of  glass,  say  a  window  pane,  to  such  a 
degree  as  to  approach  malleability,  but  not  hot  enough  to 
lose  its  shape;  the  glass  in  this  'state  is  instantly  plunged 
into  a  bath  composed  of  fatty  and  resinous  matter,  which 
is  heated  and  maintained  liquid  fet  a  temperature  ranging 
from  300°  to  600°,  according  to  the  quality  of  the  glass. 
The  difference  of  temperature  between  the  malleable  state, 
about  1,400°,  and  that  of  the  bath  constitutes  the  temper. 

Glass  in  the  plastic  state,  when  plunged  into  cold  water.  M  Theory  of  the 

'  7  formation  of  the 

will  fly  to  pieces  if  dropped  indiscriminately,  but  if  a  piece  "  Rupert  drop*." 
of  very  fluid  glass  is  allowed  to  fall  into  water  in  the  shape 
of  a  tear  or  drop,  it  will  be  perceived  that  the  outside  of  the 
glass  cools  at  once,  while  the  inside  remains  partly  fluid  for 
some  time,  as  can  be  distinguished  by  the  red  color  showing 
through  the  water.  This  cooling  will  continue  until  the 
mass  is  perfectly  solid.  This  indicates  that  the  outside 
layer  becomes  at  once  condensed  by  cooling,  while  the  in- 
side remains  fluid  and  consequently  more  distended.  This 
cooling  process  goes  on,  the  outside  layer  compressing  the 
next  adjoining,  until  the  whole  mass  is  thoroughly  cooled. 
This  peculiar  form  and  state  of  glass  is  known  as  Prince 
Rupert's  drops.  Though  a  hard  blow  may  be  struck  upon 
the  thick  part  of  these  drops,  it  has  no  perceptible  effect, 
but  if  the  tail  or  thin  end  is  ruptured  the  whole  mass  in- 
32  p  E vol  3 
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Tampered  giau .  stantly  flies  to  pieces.  The  glass  appears  to  be  under  a 
great  state  of  tension,  and  the  least  rupture  of  the  equilib- 
rium, such  as  the  breaking  of  the  slender  thread  terminat- 
ing the  drop,  is  sufficient  to  destroy  the  whole  mass. 
t.  do  Lnynes.  ]\d€  Victor  de  Luynes,  professor  at  the  "  Conservatoire  des 
fomatton  o?  i\u®  ^rts  et  Mdtiers,"  in  Paris,  and  M.  Feil,  the  celebrated  man- 
pcrt'8  drops.  ufacturer  of  optical  glass,  have  made  a  series  of  experi- 
ments, establishing  the  following  facts  in  regard  to  Rupert's 
drops :  By  dipping  a  glass  drop  by  the  thick  part  into  hy- 
drofluoric acid  and  keeping  it  in  for  a  certain  space  of  time 
in  order  to  dissolve  it,  it  has  been  shown  that  no  explosion 
takes  place,  providing  the  drop  does  not  dip  up  to  the  neck. 
By  suspending  a  drop  by  the  thick  part,  allowing  the  end 
to  dip  into  the  acid,  it  will  gradually  eat  away  the  thin  end 
without  producing  an  explosion.  But  if  the  drop  is  grad- 
ually lowered  so  as  to  eat  away  the  parts  until  it  reaches 
the  neck,  when  this  point  is  attained  the  remaining  parts 
break,  without  explosion  however,  the  pieces  merely  fall- 
ing into  the  acid.  These  two  experiments  show  that  the 
stability  of  the  drop  is  due  to  the  preservation  of  the  parts 
making  up  the  neck,  and,  secondly,  that  if  these  parts  re- 
main intact  successive  layers  of  the  drop  may  be  taken 
away  without  rupture.  The  gradual  reduction  of  a  drop 
by  hydrofluoric  acid  shows  that  as  the  parts  decrease  the 
tendency  to  explode  decreases  with  the  reduction.  If  a 
drop  is  sufficiently  large,  parts  or  layers  may  be  removed 
until  but  a  certain  portion  remains;  the  drop  may  then  be 
broken  under  shocks,  same  as  ordinary  glass.  This  indi- 
cates that  the  tension  force  which  causes  the  rupture  lies  in 
the  outside  layers.  The  cooling  of  a  drop  produces  several 
layers  of  glass,  which  decrease  in  temper  as  they  near  the 
middle.  The  glass  under  these  conditions  is  in  a  similar 
state  to  a  bent  plate  of  glass,  the  outer  side  being  dilated 
and  the  inner  side  being  compressed.  Experiments  made 
with  Mcoll  prisms  prove  this  theory  to  be  correct. 

Until  the  discovery  of  tempered  glass  by  M.  de  la  Bastie, 
it  had  always  been  considered  that  unless  a  lamp  chimney 
or  any  other  piece  of  glass  was  perfectly  annealed,  differ- 
ences of  temperature  brought  on  suddenly  would  invariably 
wit^BSSo^aS  cause  a  breakage.    The  Bastie  glass  would  seem  to  prove 
as  affecting  for;this  view  to  be  erroneous,  as  the  tempered  glass  can  sus- 

mer  theories  of  '  . 

annealing.         tain  sudden  and  extreme  changes  of  temperature  without 

breaking.  I  saw  at  the  Exposition  a  gentleman  repeatedly 
take  molten  lead  and  pour  it  into  a  glass  bowl  or  tumbler 
without  producing  a  fracture.  A  piece  of  plate-glass  tem- 
pered by  the  Bastie  process,  having  been  heated  among 
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coals,  was  suddenly  plunged  into  cold  water  without  pro-  Tempered  gus$. 
ducing  any  effect.  This  experiment,  repeated  five  times  in 
succession,  did  not  seem  to  impair  the  qualities  of  the  glass, 
for  on  dropping  it  from  a  fifth-story  window  it  did  not  break. 
It  may  be  said,  however,  that  if  in  the  heating  the  tempera- 
ture should  reach  the  point  at  which  it  would  be  annealed,  wlthKIJ2Sjm|^ 
the  temper  would  be  destroyed.  This  action  does  not  seem 
to  take  place  when  the  period  of  reheating  is  not  continued 
too  long.  A  plate  of  glass  6J  x  4}  inches  and  -f€  inch 
thick  could  only  be  broken  under  the  shock  of  a  weight  of 
7  ounces  falling  13  feet,  while  an  ordinary  piece  of  glass  of 
the  same  dimensions  would  break  under  half  of  that  weight 
foiling  about  16  inches. 

M.  Siemens,  of  Dresden,  says  that  the  strength  of  glass   Siemens, 
is  increased  fifty  times  by  being  tempered.    A  bent  plate  of 
glass  laid  upon  the  floor  with  the  convex  side  upward  is 
capable  of  resisting  the  weight  of  an  ordinary  sized  man 
without  breaking.    The  glass  while  subjected  to  the  weight 
will  flatten  out,  but  as  soon  as  the  pressure  is  removed  it 
will  spring  back  at  once  to  its  original  shape.    Hardened 
glass  seems  to  be  less  dense  than  ordinary  glass ;  it  is  harder,    Analogy  of  tho 
however,  and  is  more  difficult  to  cut  by  the  diamond  and  an3?M0tcmpo? 
tempered  tools ;  it  also  possesses  a  much  superior  elasticity Ing" 
over  the  ordinary  glass.    These  properties  of  tempered  glass 
have  a  striking  analogy  with  those  of  tempered  steel. 

Since  tempered  glass,  however,  cannot  be  cut  with  the   Limitations  of 

!•  j  •  .■■_       a.  ji    •         j.         •  *±.  i.  »i     tho  use  of  tern- 

diamond  without  flying  to  pieces,  its  use  must  necessarily  pered  glass. 
be  limited  to  definite  sizes  not  requiring  to  be  modified ; 
this  is  quite  a  drawback  to  its  use.    It  would  seem,  how- 
ever, that  some  of  the  defects  have  already  been  overcome, 
for  I  saw  in  the  Exposition  quite  a  display  of  tempered    Exhibit  of  tho 
glass  made  by  the  Sociiti  Anonyme  du  Verre  Tremp6,  of  verre  TrUSpi. 
Paris.    Among  other  things  was  quite  a  display  of  drug- 
gist and  chemical  glass  ware,  mortars,  pestles,  beakers,  cov- 
ered bowls,  ftmnels ;  also  a  variety  of  plain  and  cut  glass 
tumblers,  goblets,  decanters,  globes,  and  chimneys;  opal  chemical, table, 
plates;  a  depolished  bowl  with  cut  facets;  colored  glass, 3cu£ngraved " 
engraved,  cut,  etc.     I  have  been  assured,  however,  that 
the  making  of  many  articles  varying  in  thickness  is  rather 
hazardous,  as  many  of  them,  such  as  decanters,  are  apt  to 
fly  to  pieces  either  in  the  making  or  cutting.    It  seems, 
from  what  I  have  described  of  the  theory  of  tempered  glass, 
to  be  an  unwise  attempt  to  manufacture  it  into  cut  or  en- 
graved glass  ware.    If  tempered  glass  owes  its  tough- 
ness to  the  tempering  of  the  outside  layers,  and  the  tough- 
ness diminishes  as  we  reach  towards  the  center,  why  seek 
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Tempered  giau.  to  destroy  this  quality  by  taking  away  the  additional 

Doubtfuiappu-  st™11^  in  grinding,  engraving,  or  cutting  1    It  is  my  opin- 

cubuity  of  the  ion  that  although  tempered  glass  may  at  the  present  time 

proceaa    to    cut  °  *  °  " 

giaasware.        be  applied  with  a  great  advantage  to  many  purposes,  it  is 

not  yet  perfect  enough  to  manufacture  cut  glass  ware. 
The  Bastie  system  of  tempering  glass  is  carried  on  in  this 
e.  do  ia  cho-  country  by  Messrs.  E.  de  la  Chapelle  &  Co.,  at  their  works 
**  e  at  South  Brooklyn,  M".  T.    I  saw  it  in  operation,  but  ap- 

plied, however,  in  a  somewhat  different  manner.  Plates 
and  cups  made  of  opal  glass  are  tempered  directly  after 
having  been  pressed  in  a  mold,  being,  however,  previously 
reheated  in  an  oven.     This  mode  of  manufacture  seems 

ployed?0088  em*  *°  ^e  very  cru^e>  and  under  such  conditions  it  would  prob- 
ably be  difficult  to  obtain  a  uniform  temper.  The  man- 
ager of  the  works  was  kind  enough  to  show  me  through 
every  branch,  and  repeatedly  demonstrated  to  me  how  read- 
ily tempered  glass  could  resist  heavy  shocks;  plates,  cups, 
and  saucers  were  thrown  across  the  room  and  upon  the  floor 
with  great  violence  without  breaking  them.    Several  piles 

ware6*8  °f  tbe °*  Pktes  were  also  handled  by  him,  and  plate  upon  plate 
being  piled  up  in  the  most  approved  style  of  our  restaurant 
dish- washers,  stood  the  test  thoroughly,  with  the  exception 
of  a  few.  Those  breaking  under  the  same  trial  as  the  others 
confirmed  us  in  the  opinion  that  it  was  owing  to  an  irregu- 
larity of  reheating,  and  therefore  of  temper,  that  they  did 
not  stand  the  test.  The  primitive  appliances  used  in  this 
factory  cannot  secure  a  very  regular  temper. 

OompreuedgUm.  Compressed  gUl88. 

*  M.  Siemens,  of  Dresden,  having  become  convinced  that 
tempered  glass  by  the  Bastie  process  could  not  be  manu- 
factured currently,  has  sought  to  avoid  its  defects  by  other 
means.    He  also  attributes  the  tendency  of  tempered  glass 

Siemens  pro-  to  explode  to  an  excessive  tempering.  Instead  of  using  an 
oleaginous  bath,  he  casts  his  tempered  glass  in  cooled  me- 
tallic molds ;  by  this  means  he  claims  to  make  a  superior 
quality  of  glass  to  the  Bastie,  and  that  he  is  also  enabled 
to  make  larger  and  more  regular  panes  of  glass.  This 
glass,  however,  like  the  Bastie,  cannot  be  cut  with  a  dia- 
mond ;  the  sheets  must  therefore  be  made  of  given  sizes. 
After  repeated  trials  during  one  year,  the  manufacture  of 
this  glass  is  now  carried  on  regularly  at  the  Siemens  works. 

character  of  It  is  claimed  that  the  resistance  of  this  glass  to  blows  is 
greater  than  that  tempered  in  oil  in  the  proportions  of  5  to 
3.  The  fracture  is  fibrous  and  the  glass  may  be  bored  and 
polished ;  its  cost,  however,  is  said  to  exceed  the  glass  tern- 
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peied  in  oil.    Compared  to  ordinary  glass  this  compressed  oomprenedgiau. 
glass  is  said  to  be  eight  to  ten  times  stronger. 

I  hope  this  question  of  tempered  glass  may  be  investi- 
gated by  some  of  oar  manufacturers,  as  I  believe  that, 
with  a  proper  adjustment  of  tempering,  glass  may  be  made 
to  acquire  a  much  greater  strength  and  resistance  to  ex- 
tremes of  temperature.     With  the  well-known  ingenuity  of     Prospects  of 

overcoming     all 

our  glass  manufacturers,  I  hope  to  see  the  day  when  obsta-  difficulties  in  the 
cles  incidental  to  tempered  glass  will  be  removed. 

Soluble  glass.  sohaugiatB. 

Although  the  manufacture  of  soluble  glass  does  not 
strictly  beloug  to  the  glass-maker's  art,  yet  it  is  an  allied 
process  to  that  of  manufacturing  glass.  Of  late  soluble 
glass  has  been  used  with  good  effect  as  a  preservative  coat-  use*. 
ing  for  stones,  a  fire-proofing  solution  for  wood  and  textile 
fabrics.  Yery  thin  gauze  dipped  in  a  solution  of  silicate  of 
potash  diluted  with  water,  and  dried,  burns  without  flame, 
blackens,  and  carbonizes  as  if  it  were  heated  in  a  retort 
without  contact  of  air.  As  a  fire-proofing  material  it  would 
be  excellent  were  it  not  that  the  alkaline  reaction  of  this 
glass  very  often  changes  the  coloring  matters  of  paintings  Fire-proofing. 
and  textile  fabrics.  Since  soluble  glass  always  remains 
somewhat  deliquescent,  even  though  the  fabrics  may  have 
been  thoroughly  dried,  the  moisture  of  the  atmosphere  is 
attracted  and  the  goods  remain  damp.  This  is  the  reason 
why  its  use  has  been  abandoned  for  preserving  theater  dec- 
orations and  wearing  apparel.  Another  application  of  sol-  ^ndaSe* to  and 
uble  glass  has  been  made  by  surgeons  for  forming  a  pro- 
tecting coat  of  silicate  around  broken  limbs  as  a  substitute 
for  plaster,  starch,  or  dextrine. 

The  only  use  where  soluble  glass  has  met  with  success  is  in  m  Preservation 

of  masonry  and 

the  preservation  of  porous  stones,  building  materials,  paint-  walls. 
ings  in  distemper,  and  painting  on  glass.    Before  I  describe 
these  applications  I  will  give  the  processes  used  in  making 
soluble  glass. 
The  following  ingredients  are  heated  in  a  reverberatory  Processor  mat. 

+  *-i    iT    .         *  .    ^     i      ..  ^y»,v  •■         i  ..     tag  soluble  glass, 

furnace  until  fusion  becomes  quieted :  1,260  pounds  white 
sand,  660  pounds  potash  of  78-.  This  will  produce  1,690 
pounds  of  transparent  homogeneous  glass,  with  a  slight 
tinge  of  amber.  This  glass  is  but  little  soluble  even  in 
hot  water.  To  dissolve  it  the  broken  fragments  are  intro- 
duced into  an  iron  digester  charged  with  a  sufficient  quan- 
tity of  water,  at  a  high  pressure,  to  make  a  solution  marking 
33°  to  35°  Baum6.  Distilled  or  rain  water  should  be  used, 
as  the  calcareous  salts  contained  in  ordinary  water  would 
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soluble  gUus.  produce  insoluble  salts  of  silicate  of  lime,  which  would 
render  the  solution  turbid  and  opalescent;  this  solution 
contains  silica  and  potash  combined  together  in  the  propor- 
tion of  70  to  30. 

Silicate  of  soda  is  made  with  180  parts  of  sand,  100  parts 
carbonate  of  soda  (.01),  and  is  to  be  melted  in  the  same  man- 
ner as  indicated  previously. 
in^inbie' uim"  Soluble  8^88  may  also  be  prepared  by  the  following  method : 
A  mixture  of  sand  with  a  solution  of  caustic  potash  or  soda 
is  introduced  into  an  iron  boiler,  under  5  or  6  atmospheres 
of  pressure,  and  heated  for  a  few  hours.  The  iron  boiler 
contains  an  agitator,  which  is  occasionally  operated  during 
the  melting.  The  liquid  is  allowed  to  cool  until  it  reaches 
212°,  and  is  drawn  out  after  it  has  been  allowed  to  clear  by 
settling ;  it  is  then  concentrated  until  it  reaches  a  density 
of  1.25,  or  it  may  be  evaporated  to  dryness  in  an  iron  kettle. 
The  metal  is  not  affected  by  alkaline  liquors. 

ofCTOiubioei1aS58  *^s  ffl^8  is  soluble  in  boiling  water;  cold  water  dissolves 
but  little  of  it  The  solution  is  decomposed  by  all  acids, 
even  by  carbonic  acid.  Soluble  glass  is  apparently  coagu- 
lated by  the  addition  of  an  alkaline  salt;  mixed  with  pow- 
dered matters  upon  which  alkalies  have  no  effect  it  becomes 
sticky  and  agglutinative,  a  sort  of  mineral  glue. 

cat&n0  to  SSBd"     ^°  aPP^  s°lu^e  glass  for  the  preservation  of  buildings 
fogs.  and  monuments  of  porous  materials,  take  a  solution  of  sili- 

cate of  potash  of  35°  Baum£,  dilute  it  with  twice  its  weight 
of  water,  paint  with  a  brush  or  iiyect  with  a  pump ;  give 
several  coats.  Experience  has  shown  that  three  coats  ap- 
plied on  three  successive  days  are  sufficient  to  preserve  the 
materials  indefinitely,  at  a  cost  of  about  15  cents  per  square 
yard.  TYhen  applied  upon  old  materials,  it  is  necessary  to 
wash  them  thoroughly  with  water.  The  degree  of  concen- 
tration of  the  solutions  to  be  used  varies  with  the  materials. 
For  hard  stones,  such  as  sand  and  free  stones,  rock,  etc,  the 
solution  should  mark  7°  to  9°  Baum6;  for  soft  stones  with 
coarse  grit,  5°  to  7°;  for  calcareous  stones  of  soft  texture, 
6°  to  7°.  The  last  coating  should  always  be  applied  with  a 
more  dilute  solution  of  3°  to  4°  only. 
opinion  as  to     Authorities  are  divided  upon  the  successful  results  of  the 

tno     permanent  * 

value.  preservation  of  stone  by  silicates.   Some  claim  in  the  affirma- 

tive, that  the  protection  is  permanent,  while  others  assert 
that  with  time  and  the  humidity  of  the  atmosphere  the  bene- 
ficial effects  gradually  disappear.  It  might  be  worth  while 
to  experiment  upon  some  of  the  porous  sandstones  which, 
under  the  extreme  influences  of  our  climate,  rapidly  dete- 
riorate.   Such,  for  instance,  as  the  Connecticut  sandstone, 
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80  popular  at  one  time  as  a  building  material,  but  which  is    Soiubitgiau. 
now  generally  discarded,  owing  to  its  tendency  to  crumble 
to  pieces  when  exposed  to  the  weather  even  for  a  few  years. 

Soluble  glass  has  also  been  used  in  Germany  to  a  great  ^Y^Jj1 8tere0, 
extent  for  mural  painting,  known  as  stereochromy.  The  pro- 
cess consists  in  first  laying  a  ground  with  a  lime  mortar; 
when  this  is  thoroughly  dry,  it  is  soaked  with  a  solution 
of  silicate  of  soda.  When  this  has  completely  solidified, 
the  upper  coating  is  applied  to  the  thickness  of  about  -^  of  an 
inch,  and  should  be  put  on  very  evenly.  It  is  then  rubbed 
with  fine  sandstone  to  roughen  the  surface.  When  thor- 
oughly dry,  the  colors  are  applied  with  water ;  the  wall  is 
also  frequently  sprinkled  with  water.  The  colors  are  now  set 
by  using  a  mixture  of  silicate  of  potash  completely  saturated 
with  silica,  with  a  basic  silicate  of  soda  (a  flint  liquor  with 
soda  base,  obtained  by  melting  2  parts  sand  with  3  parts  of 
carbonate  of  soda).  As  the  colors  applied  do  not  stand  the 
action  of  the  brush,  the  soluble  glass  is  projected  against 
the  wall  by  means  of  a  spray.  After  a  few  days  the  wall 
should  be  washed  with  alcohol  to  remove  the  dust  and  alkali 
liberated. 

The  colors  used  for  this  style  of  painting  are  zinc  white,    colore  used  in 

atereochromy. 

green  oxide  of  chrome,  cobalt  green,  chromate  of  lead,  col- 
cothar,  ochers,  and  ultramarine. 

Soluble  glass  has  also  been  used  in  the  manufacture  of  use  of  soluble 
soaps  made  with  palm  and  cocoa-nut  oil ;  this  body  renders 
them  more  alkaline  and  harder. 

Interesting  experiments  have  been  made  with  soluble  glass  u«  fa  coioriug 
for  coloring  corals  and  shells.  By  plunging  silicated  shells 
into  hot  solutions  of  salts  of  chrome,  nickel,  cobalt,  or  cop- 
per, beautiful  dyes  in  yellow,  green,  and  blue  are  produced. 
Here  seems  to  be  a  field  for  farther  applications  of  this  dis- 
covery. 

Soluble  glass  has  also  been  applied  to  painting  on  glass  in  0Jgj^palnti,lg 
imitation  of  glass  staining.    By  using  sulphate  of  baryta, 
ultramarine,  oxide  of  chrome,  etc.,  mixed  with  silicate  of 
potash,  fast  colors  are  obtained  similar  to  the  semi-trans- 
parent colors  of  painted  windows.    By  this  means  a  variety 
of  cheap  painted  glass  may  be  made.    Should  these  colors 
be  fired  in  a  furnace,  enameled  surfaces  would  be  produced. 
As  a  substitute  for  albumen  for  fixing  colors  in  calico  print-  tuS8foraaibuuaen 
ing,  soluble  glass  has  been  used  with  a  certain  degree  of  |jg  calico  print* 
success ;  also  as  a  sizing  for  threads  previous  to  weaving   a*  a  sizing. 
textile  fabrics.    Thus  it  would  seem  that  this  substance  has 
been  used  for  many  purposes,  but  since  its  application  does 
not  seem  to  have  been  extended  to  any  great  degree,  the 
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soiubu  glass,  defects  I  have  pointed  out  in  its  use  as  a  fire-proofing  ma- 
terial perhaps  also  exist,  to  a  certain  degree,  in  its  other  ap- 
plications. In  painting  upon  glass,  for  instance,  it  is  as- 
serted that  the  brilliancy  and  finish  of  ordinary  vitrified 
colors  cannot  be  obtained. 

Window  glass.  W  indotD  glOM. 

Although  window  glass,  at  the  present  time,  is  univer- 
sally used,  it  is  but  a  few  hundred  years  since  it  has  come 
into  general  use.  Although  doubt  has  existed  as  to  whether 
window  glass  was  used  by  certain  ancient  peoples,  it  is  now 
an  established  fact  that  glass  windows  were  known,  if  not 
to  the  Greeks,  at  least  to  the  Romans,  before  the  Christian 

APo£i»iM>tc. era*  The  discoveries  made  at  Pompeii  and  Herculaneum  of 
windows  set  with  glass  have  removed  all  doubt  upon  the 
antiquity  of  the  use  of  this  material  for  transmitting  light 

Bontempe.  ]&.  Bontemps  examined  some  of  the  window  frames  found 
at  Pompeii,  and  he  gives  it  as  his  opinion  that  the  panes, 
instead  of  having  been  blown,  must  have  been  cast  in  metal- 
lic frames,  probably  of  bronze.  These  panes  show  very  ir- 
regular thickness ;  a  conclusive  evidence  that  the  glass  could 

Pompeiian  cost  not,  have  been  blown.    Thus,  sixteen  centuries  before  Cast- 
glass      window-  7 

panes.  ing  plate-glass,  as  by  the  present  method,  the  Romans  were 

using  a  process  very  similar  in  its  nature.    The  Pompeiian 
glass,  upon  analysis,  shows  the  following  ingredients : 

Silica 69.43 

Lime 7.24 

Soda    17.31 

Analysis  of  Alumina 3.55 

Pompeiian  glass.  0x.ide  0f  iron lm  15 

Oxide  of  manganese 0.39 

Oxide  of  copper Trace 

It  would  seem  that  the  use  of  glass  for  windows  at  Pom- 
peii was  not  extended  to  a  great  degree,  for  but  few  speci- 
mens have  been  found. 

The  use  of  glass  for  windows  of  dwelliugs  was  first  intro- 
duced in  the  fourteenth  century.    They  were  first  made  of 
Panes  in  leaden  small  pieces  of  glass  leaden  cames.    The  use  of  glass  in- 
came8*  cased  in  wooden  frames  was  first  introduced  under  the  reign 

of  Louis  XIV  of  France ;    the  pieces  of  glass  were  very 
Pro^rcssivoose  small.    In  England  it  was  only  during  the  twelfth  century 

in    France    and 

Britain.  that  glass  panes  were  introduced.    Two  centuries  ago  glass 

windows  were  very  rare.  In  1661,  in  Scotland,  windows 
were  only  to  be  found  in  the  principal  chambers  of  the  king's 
Le  vieiL  palaces.  Le  Vieil  says  that  towards  the  end  of  the  twelfth 
century  Englishmen  did  not  know  what  a  glass-house  or  a 
window  was.    Workmen  at  that  time  were  brought  from 
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France  to  make  windows,  and  brought  the  glass  with  them.  ****«***«*. 
Windows  were  then  described  as  "new  things"  in  that  coun- 
try, "  necessary  against  rain  and  birds." 

It  is  not  our  purpose  to  trace  the  history  of  window  glass, 
but  it  would  seem  that,  according  to  the  best  documentary 
evidence,  before  the  fourteenth  century  but  little  if  any 
white  glass  was  used  for  windows. 

According  to  M.  Le  Yieil,  painting  on  glass  was  discov-    gi&m  in  tenth 
ered  in  the  twelfth  century.    The  first  windows  are  said  by  tnriea : 
him  to  have  been  painted  for  the  St.  Denis  Abbey.    This,  j,^1^0  st- 
however,  appears  to  be  an  erroneous  statement,  for  several 
monuments  had  been  decorated  with  painted  windows  be- 
fore this.    Among  others  the  Abbey  of  Leroux,  in  Anjou,  v^g|ou  and  **" 
France,  dating  from  1121 ;  in  Bavaria,  in  the  Abbey  of  Te- 
gernsee,  where  window  frames  are  preserved  dating  from 
the  tenth  century.    Glass  painting,  with  vitrifiable  colors, 
according  to  several  authors,  was  discovered  about  the  tenth 
century. 

In  Europe  window  glass  is  made  in  two  ways,  crown  and  mft]?n6llBh  vtm 
cylinder  glass.    Crown-glass  making  is  almost  abandoned,  &**»• 
with  the  exception  of  a  few  factories  in  England ;  it  is  an 
awkward  and  unprofitable  way  of  manufacturing,  and  is 
not,  I  believe,  practiced  anywhere  in  this  country.    Cylin-  eiWwhewJld<med 
der-blowing  being  more  economical  and  producing  a  better 
quality  of  glass,  this  method  has  been  adopted  all  over  the 
world.    The  Venetians  and  Bohemians  blew  cylinders  for    cylinder-Mow. 
the  windows  of  the  twelfth  and  thirteenth  centuries.    Cyl-  Venice  and  bo- 
inder-blowing  was  introduced  in  France  from  Bohemia  in  em  *" 
the  beginning  of  the  eighteenth  century. 

France  now  manufactures  a  large  quantity  of  window  ti^^f^Sdow 
glass,  one  factory  alone,  "La  Compagnie  des  Verreries  de  la&** 
Loire  et  du  Rh6ne,v  producing  annually  590,000  square  yards, 
and  89,000  yards  of  colored  glass.  In  the  north  of  France  25 
to  30  furnaces  of  8  pots  produce  from  4,500,000  to  5,000,000 
square  yards.  The  annual  production,  according  to  the  offi- 
cial statistics  of  1873,  is  put  down  at  $4,400,000 ;  for  1878, 
13,000,000.  In  France,  as  in  other  countries,  glass  manu- 
factories are  to  be  found  mostly  near  the  coal  fields. 

Belgium  has  60  window-glass  factories,  with  213  furnaces,  Belgian  pro- 
containing  each  from  6  to  8  pots.  These  factories  are  mostly  dow  guss0. 
located  near  Gharleroi  and  Jumet ;  a  few,  however,  are  to 
be  found  near  Mons.  Owing  to  the  general  commercial  de- 
pression now  existing,  about  one- third  of  these  factories  are 
idle.  The  annual  production,  notwithstanding  this  reduc- 
tion, has  fallen  off  but  little,  owing  to  gradual  improvements 
which  have  been  introduced  in  the  methods  of  working  and 
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window  giau.  ^  the  construction  of  furnaces.  These  improvements  have 
increased  the  production  from  20  to  25  per  cent.,  with  the 
same  running  expenses  of  a  few  years  ago. 

duottoi1?1*11  pro"  The  annual  production  in  1877  may  be  put  down  approxi- 
mately from  175,000,000  to  185,000,000  pounds,  say  18,000,000 
or  19,000,000  square  yards.  Nine-tenths  of  this  production 
are  exported.  The  highest  figures  in  the  exports  were,  in  1874, 
177,400,000  pounds;  in  1875  the  figures  fell  to  164,250,000 
pounds;  in  1877  the  exportation  still  reached  163,000,000 
pounds.  These  figures  speak  highly  in  fovor  of  the  low 
prices  and  the  good  quality  of  Belgian  glass,  and  are  an 
acknowledgment  of  the  great  resources  of  that  country  for 
glass  making.  Would  that  this  country,  with  her  equally 
wonderful  resources,  could  make  as  good  a  showing. 

FronA^window     ^©  ft^ow*n£  is  given  as  the  average  composition  of 
gta«».  French  window  glass : 

Parts. 
White  sand 100 

Sulphate  of  soda 35  to  40 

Lime 25  to  35 

Powdered  coal  (usually  coke) 1.5  to  2.0 

Biozideof  manganese 0.5 

Cullets  in  variable  quantity,  but  usually  the  same  quan- 
tity as  the  sand. 

u§e  of  ra  enic.  Arsenic  is  sometimes  added  in  order  to  refine  the  glass ;  this 
substance  does  not  remain  in  the  glass,  but  is  vaporized  and 
passes  through  the  mass  in  the  shape  of  gas,  stirring  the 
metal  and  thereby  refining  the  glass.  It  is  preferable,  how- 
ever, not  to  use  arsenic,  but  to  use  finely  pulverized  and 
sifted  materials.  In  Bohemia  a  substitute  is  used  for  arse- 
nic; it  is  simply  a  potato  put  at  the  end  of  an  iron  bar  and 
plunged  into  the  mass.  A  green  stick  of  wood  also  answers 
the  same  purpose,  both  producing  watery  vapor  which 
escapes  through  the  metal. 
of  gkMbyh^JS!  Mo8t;  g!&M©8  have  a  greenish  tinge,  owing,  it  is  thought, 
nth*.  to  the  use  of  sand  more  or  less  ferruginous.    Glass  made 

with  potash  is  freer  from  this  coloration,  but  owing  to  the 
higher  price  of  potash  and  the  hardness,  and  difficulty  in 
working,  this  glass  it  is  now  but  little  made.  The  green  col- 
oration is  usually  corrected  by  a  small  quantity  of  bioxide 
of  manganese.  This  body  should  be  as  pure  as  possible, 
a  correct?™6  "since  it  is  a  strong  coloring  element,  turning  glass  to  rose 
color,  purple,  and  even  black,  according  to  the  quantity 
used;  consequently,  it  is  always  used  in  very  small  propor- 
tions as  a  corrective.  I  have  also  shown  that  the  use  of 
manganese  should  be  dispensed  with  whenever  it  is  possi- 
ble, as  glass  containing  it  while  under  the  action  of  son- 
light  in  course  of  time  acquires  a  purple  tint. 
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In  France  and  Belgium  pots  usually  contain  from  1,000   window  guua. 
to  1,200  pounds  of  glass.   In  England  they  are  much  larger, 
holding  as  much  as  5,000  pounds.    Furnaces  usually  hold  8 
pots.    It  is  customary  in  some  factories  to  make  pots  very  nl^^iJ£to 
thin  and  replace  them  regularly  at  the  end  of  the  week,  in-  F"}nU  ^^um* 
stead  of  making  them  of  a  great  thickness  to  prolong  their 
life.    This  system  has  advantages.    A  thin  pot  will  allow 
the  heat  to  penetrate  the  mass  of  the  metal  much  more 
readily  than  one  with  thick  sides.    It  is  also  very  frequently 
the  case  that  when  broken  pots  are  removed  from  the  fur- 
nace, and  the  hands  are  at  work,  the  rush  of  cold  air  is 
very  apt  to  break  other  pots.    This  regular  change  of  pots   changoofpote. 
is  of  course  only  applicable  in  factories  where  melting  and 
blowing  is  completed  every  twenty-four  hours.    The  batch 
is  put  into  the  pots  in  three  different  times — seven  hours 
being  allowed  for  melting  the  first  charge,  four  hours  for  the       Melting  and 
second,  and  three  hours  for  the  third.    The  mode  of  work- 
ing is  similar  to  that  followed  in  this  country,  with  the  ex- 
ceptiou  that  many  manufacturers  work  the  glass  in  the 
melting  furnace  instead  of  blowing  from  an  additional  fur- 
nace, as  is  the  custom  in  England  and  in  $ome  places  in  this 
country.   The  question  of  an  additional  furnace  with  French 
and  Belgian  manufactures  is  one  of  fuel,  but  where  coal    Melting  farna- 
is  in  abundance  it  is  obviously  a  plan  so  superior  to  use  SJnJSes.    wing 
a  separate  blowing  furnace  that  I  am  surprised  it  is  not 
more  generally  adopted.    One  blowing  furnace  maybe  used 
for  two  melting  furnaces,  and  by  using  it  continuously  the 
extra  expense  of  fuel  is  not  proportionately  so  great  as 
when  the  work  is  intermittent.    It  is  also  obvious  that  work 
can  be  performed  in  a  less  crowded  state  of  the  workmen ; 
the  melting  furnace  can  be  regulated  much  better  for  the 
different  degrees  of  heat  required ;  the  metal  may  be  emp-  fSa!?2L)ft,um) 
tied  at  once  from  each  pot  in  succession ;  in  a  word,  as  Bon-  ing  fffnace. 
temps  expresses  it,   "Every  manufacturer  who  does  not 
adopt  this  system  will  be  obliged  to  cease  making  window 
glass."    A  workman  usually  blows  during  20  hours,  and  av-    .    workmen's 
erages  from  16  to  17  cylinders  per  hour,  making  sheets  of 
22  x  26  inches. 

I  shall  not  describe  here  the  tools  used  for  blowing  Tools,  etc.,  used 
window  glass;  1  found  nothing  new.  The  same  tools  used  do*  glass.*  wm 
for  years  are  still  to  this  day  in  existence.  Nor  shall  I 
describe  the  method  followed  in  blowing  cylinders,  as  it  is 
practically  the  same  as  in  this  country.  In  Belgium,  in  some 
factories,  the  handling  of  glass  is  rendered  lighter  by  the 
use  of  a  small  truck  running  upon  rails;  upon  this  truck 
the  blow-pipe  is  rested,  relieving  the  workman  from  the 
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window  gia$$.  weight  of  the  glass.    In  Bohemia,  where  looking-glasses  of 

large  sizes  are  blown,  the  workmen  use  levers,  cranes,  props, 

and  other  mechanical  means.    Some  manufacturers  in  Bel- 

^jSpHttingoyiin-  gium  8p^  ^he  cylinders  with  the  diamond.    A  long  wooden 

role  is  laid  lengthwise  inside  of  the  cylinder,  a  diamond 
fastened  at  the  end  of  a  long  stick  is  made  to  travel  for- 
ward while  held  against  the  rule,  thereby  causing  the  cyl- 
inder to  be  split  in  the  middle  longitudinally. 

Flattening  oven*.  Flattening  OV€HS. 


orrna. 


Comportment  in  Europe  the  usual  style  of  compartment  ovens,  with 
flattening,  cooling,  and  piling-up  sections,  is  still  some- 
what used.  The  flattening  stone,  as  usual,  is  carried  by  a 
small  truck  running  on  rails.  An  improvement  in  flatten- 
Segard's  oven,  ing  ovens  has  been  made  by  M.  Segard,  of  Anzin,  France, 
by  which  the  quantity  of  glass  flattened  has  been  increased, 
600  cylinders  being  flattened  in  24  hours.  The  system 
use  and  appii-  consists  of  two  stones  carried  on  carriages  running  on  rails 

catkm*  arranged  on  different  levels,  so  as  to  enable  one  carriage  to 

pass  under  the  other.  The  glass  is  first  flattened  upon  one 
of  the  stones,  then  pushed  into  the  cooling  oven;  the  next 
stone  is  now  used  for  a  second  cylinder,  and  the  first  stone 
is  returned  to  its  original  position  by  passiug  under  the 
other  one.  The  operation  is  repeated  for  every  sheet  flat- 
tened. This  system,  although  economical,  is  subject  to  the 
breaking  of  the  stones  when  the  carriages  are  raised  to  pass 
over  one  another. 
Description  of     In  another  style  of  flattening  ovens  the  cylinders  are  in- 

Xttenta!oven.of  troduced  into  a  compartment  where  they  are  heated,  then 

flattened  upon  a  stone  carriage ;  the  carriage  is  then  pushed 
into  another  compartment  at  the  head  of  the  leer,  and  from 
thence  the  sheet  is  pushed  upon  iron  bars  countersunk  in 
the  masonry  of  the  leer  floor  and  laid  lengthwise;  these 
bars  are  connected  together  at  both  ends,  and  slide  upon 
rollers  laid  in  the  countersunk  masonry.  Through  a  sys- 
tem of  balanced  levers  the  bars  can  be  raised  out  of  the 
gutters  where  they  are  kept  below  the  surface  of  the  floor, 
and  in  so  doing  the  sheets  of  glass  are  raised  from  contact 
with  the  floor.  While  in  this  position  the  bars  are  pulled 
forward  a  sufficient  distance  to  make  room  for  a  new  sheet. 
This  operation,  being  repeated  as  often  as  necessary,  finally 
brings  the  sheets  to  the  end  of  the  leer,  after  having  been 
gradually  cooled  in  a  better  manner  and  more  rapidly  than 
by  the  usual  method.  It  will  be  observed  that  after  each 
sheet  has  been  brought  forward  the  bars  are  lowered  on  the 
rollers  and  returned  to  their  original  position.    This  oven 
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contains  only  nine  sheets,  which  reach  the  end  of  the  leer  Flattening  wen. 
in  twenty  or  thirty  minutes,  instead  of  seven  or  eight  hours 
1rith  the  old  system.  Glass  annealed  in  these  furnaces  can  ing(^wttJ!,ne*1" 
be  cut  more  readily  and  seems  to  have  been  cooled  more 
uniformly  on  both  sides,  owing  to  the  periodical  lifting  of 
tie  sheets,  and  the  risk  of  breakage  in  cooling  is  consider- 
ably decreased.  These  ovens,  moreover,  cost  much  less  and 
are  smaller  than  the  old-style  ones;  they  also  show  a  nota- 
ble saving  of  fuel. 

The  well-known  furnace  with  rotating  stone  and  compart- 
ments in  connection  with  a  leer  are  also  used  successfully. 

Another  description  of  flattening  oven  has  also  been  in-  forp£2£||  °JJf. 
troduced  in  France  of  late,  but  it  is  principally  used  for  w»on  enameled 
baking  colors  on  enameled  glass.  It  has  been  recommended, 
however,  for  window  glass.    This  oven  is  built  in  the  shape 
of  a  leer,  with  compartments  attached  for  heating  and  flat- 
tening the  cylinders.    The  flattening  compartments  contain 
the  usual  flattening  stone  mounted  upon  a  carriage  travel-   Description  0f 
ing  back  and  forth  upon  rails  from  the  heating  to  the  flat- 
tening chamber.    The  leer  contains  a  number  of  rollers 
mounted  on   shafts   placed  diagonally  across   and   near 
enough  to  one  another  to  give  a  sufficient  resting  support 
for  the  sheets  of  glass.    These  rollers,  by  suitable  gearing, 
receive  a  slow  rotary  motion.    The  operation  is  as  follows :    °Permtion* 
The  cylinder  is  introduced  into  the  heating  chamber,  then 
placed  upon  the  stone  when  properly  heated.    The  sheet  is 
now  flattened  and  the  stone-lined  carriage  pushed  into  the 
next  chamber  opposite  the  mouth  of  the  leer.    The  work- 
man, by  means  of  a  suitable  tool,  places  the  sheet  upon  the 
first  of  the  series  of  rollers;  the  rotary  motion  imparted  to 
them  gradually  and  slowly  carries  the  sheets  to  the  end  of 
the  leer,  where  they  are  withdrawn.    It  will  be  seen  that 
the  action  of  the  oven  is  continuous,  simple,  and  possesses, 
besides  the  advantage  like  the  preceding  one  described,  of 
allowing  both  sides  of  the  sheet  to  be  equally  cooled. 
Whether  the  large  number  of  rollers  required  to  traverse 
the  whole  length  of  the  leer  may  not  be  a  source  of  trouble 
to  keep  them  in  order  experience  alone  can  determine. 

Since  sheets  of  glass,  however  well  flattened  and  an-     Treatment  to 

,,  ,  ,  ...  remove  tendency 

nealed  they  maybe,  have  a  tendency  to  show  iridescent  to  become  iride*. 

cent* 

colors,  it  is  customary  to  plunge  them,  as  they  come  from 
the  leer,  into  water  containing  a  small  quantity — about  two 
per  cent. — of  hydrochloric  acid.  After  this  washing  and 
drying,  the  glass  becomes  less  subject  to  the  action  of  the 
air. 
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FluUdgla$t.  Fluted  glass. 

m  

Use.  A  great  deal  of  this  glass  is  used  in  Europe.    Owing  to 

the  semi-circular  flutings  pressed  upon  it,  the  interior  of 
apartments  fitted  with  this  glass  cannot  be  seen,  but  yet 
allows  a  free  transmission  of  light;  it  is  therefore  much 
used  for  door  panels  and  window  panes.    This  glass  is  pre- 

Mode  of  mak- pared  by  blowing  a  pear-shaped  piece,  which  is  then  intro- 
duced into  a  brass  mold  having  a  number  of  deeply-chan 
neled  flutings  inside.  It  is  now  blown  and  receives  the 
imprints  of  the  flutings,  and  the  cylinder  is  finished  as 
usual,  being  careful,  however,  to  impart  no  rotary  motion 
to  the  blowpipe,  as  by  so  doing  it  would  distort  the  flutings. 
The  expansion  and  lengthening  of  the  cyliuder  reduces  the 
depth  of  the  flutes,  but  the  mold  is  so  calculated  as  to  leave 
sufficiently  deep  indentations  after  the  cylinder  is  finished. 

Enamtiedgiasi.  Enameled  glass* 

This  branch  of  the  glass-maker's  art  is  carried  to  a  great 
state  of  perfection  on  the  Continent  of  Europe,  and  fusible 
colors  are  made  by  several  celebrated  manufacturers.  It 
is  not  my  purpose  to  enter  upon  a  minute  description  of 
its  manufacture,  but  I  believe  the  superiority  of  the  work 
canoes  of  the  turned  out  by  the  European  manufacturers  is  due  to  the 

superiority       of  •/  x- 

European  work,  excellent  quality  of  fusible  colors  and  enamels  manufact- 
ured for  the  trade.  The  means  employed  for  applying  the 
colors  and  the  baking  are  simple  and  well  known.  I  re- 
gret to  say,  however,  that  so  for  we  are  nearly  entirely  in- 
debted to  Europe  for  our  fine  colored  enameled  glass,  as 
our  manufacturers  have  not  yet  produced  anything  but  the 
plain  gray  enamel  with  success. 

guJ010'6*  'he*  Colored  sheet  glass. 

The  most  beautiful  colored  sheet-glass  is  made  by  the 
French  and  Belgian  manufacturers,  such  as  sheets  composed 
of  two  layers  or  coats  of  glass,  white  and  colored,  and  in 

colore!7  ovorU4d  some  instances  sheets  made  of  white  glass  and  covered  over 

with  as  many  as  four  different  layers  of  colored  glass,  put 
on  very  thin  and  equal  in  thickness  on  the  whole  of  the  sur- 
face.   For  the  coloration  of  this  glass,  as  for  all  colored  glass 

^coloring  mate-  jn  general,  the  oxides  of  the  different  metals  are  used.  For 
blues  the  oxide  of  cobalt,  or  safre.    For  the  different  shades 

dudesdruSie^of  blue,  violet-blue  or  celestial  blue,  different  proportions 
of  cobalt.  For  a  very  light  shade  of  blue,  for  spectacles  a 
mixture  of  cobalt  and  red  oxide  of  iron ;  London  smoke  is 
obtained  by  a  mixture  of  the  oxides  of  copper,  iron,  and 


■ 
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manganese— a  black  is  produced  by  increasing  the  propor-  jaJJfotom* 9he9t' 
tion8  of  these  three  oxides.     Purple  glass  has  for  coloring 
element  oxide  of  manganese.    A  glass  so  colored  and  made  rlSgloring  mate" 
with  soda  gives  a  purple  shade,  edging  on  the  red,  while  a 
potash  glass  will  give  a  bluish  purple*    This  color  is  made   For  shades  of 
of  a  deeper  blue  by  the  addition  of  cobalt    The  brown- 
purple  is  made  with  a  mixture  of  oxide  of  manganese  and 
oxide  of  iron.    The  purple  of  the  ancients  can  be  perfectly 
imitated  with  a  mixture  of  oxide  of  manganese  and  red 
oxide  of  iron. 

Yellow. — A  mixture  of  oxides  of  iron  and  manganese  is  For  yellow  and 
used.  To  get  this  color  with  more  facility  charcoal  in  the 
shape  of  wood  sawdust  is  substituted.  By  increasing  the 
quantity  of  sawdust  an  orange  color  is  produced;  with  still 
larger  proportions  it  may  turn  to  brown  and  sometimes  even 
red  or  black.  All  books  state  that  antimony  gives  a  yellow 
coloration  to  glass,  but  it  would  seem  that  this  is  erroneous, 
for  pure  antimony  does  not  color  glass  at  all.  The  sulphur 
contained  in  the  antimony  is  supposed  to  be  the  coloring 
agent.  Glass  is  also  tinted  yellow  by  applying  to  its  sur- 
face a  mixture  of  ocher  and  sulphate  of  silver,  and  baking 
it  in  an  oven. 

(7ree».— For  grass-green  a  mixture  of  black  oxide  of  cop-  For  green*, 
per  and  oxide  of  iron  is  used.  The  same  color  may  be  ob- 
tained by  replacing  a  part  of  these  oxides  by  one-third  of 
their  weight  of  bichromate  of  potash.  By  nsing  these  sub- 
stances and  adding  an  oxide  of  cobalt  a  blue-green  is  ob- 
tained. Yellow  oxide  of  uranium  added  to  the  oxides  of 
iron  and  copper  gives  a  yellow-green. 

Bed  or  ruby. — This  color  is  always  used  as  a  coating  upon  Forredorrnby. 
white  glass,  and  is  obtained  with  the  brown  oxide  of  copper, 
the  oxides  of  lead  and  tin,  scales  of  iron,  and  borax  intro- 
duced into  the  batch  and  melted.  The  glass  when  melted 
is  dipped  out  with  a  spoon  and  broken  or  ground ;  brown 
oxide  of  copper,  oxide  of  lead,  oxide  of  tin,  and  borax  are 
again  added  and  melted  anew.  The  color  of  this  glass  is 
not  developed  until  it  has  been  repeatedly  heated ;  in  cool- 
ing it  becomes  perceptible.  This  glass  requires  particular 
care  in  its  preparation  and  blowing.  I  believe  but  little  of 
it  is  made  successfully  in  this  country. 

Opal. — This  glass  is  produced  by  adding  calcined  bones    Foropai. 
to  the  metal  or  batch ;  it  is  much  used  for  gas  and  lamp 
globes,  clock  dials,  etc.    Pure  cryolite  has  also  been  used   usoof  cryolite. 
for  the  manufacture  of  opal  glass,  and  a  factory  was  started 
a  few  years  ago  in  Philadelphia  to  make  this  glass,  under 
the  name  of  hot-cast  porcelain.    The  name  was  unfortunate, 
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jjjf1™** 9heet-  as  the  glass  was  not  cast,  but  was  pressed  and  blown.  This 
misnomer,  with  other  reasons — the  principal  one,  perhaps, 
there  being  no  economy  in  the  use  of  cryolite — carried  the 
establishment  under.  Our  manufacturers,  however,  still 
continue  to  use  it  with  good  effect,  but  principally  in  the 
cryoiitegiaM.  making  of  hollow  wares.  The  Philadelphia  factory  used 
the  following  ingredients : 

Pounds. 

Analysis.  CryoUte 10 

White  sand 20 

Oxide  of  zinc 20 

The  dirty,  discolored  oxide  answers  very  well  for  this  pur- 
pose.   Fluor  spar  has  also  been  employed  for  making  opal 

glass. 
fftoMffcufet.  Round,  avail j  and  square  shades. 

These  shades  are  used  in  large  quantities  in  France  for 
protecting  clocks,  artificial  flowers,  etc.  They  are  made  in 
a  very  similar  manner  to  the  cylinders  blown  for  window 
glass,  with  the  exception  that  the  glass  must  be  of  a  very 
even  thickness  all  through.  This  requires  especial  atten- 
tion in  blowing  and  reheating,  in  order  to  distribute  the  glass 
Modo  of  mak-  evenly  throughout  the  mass.  Oval  cylinders  are  first  blown 
g*  round,  then  passed  between  two  parallel  pieces  of  wood 

coupled  together,  having  the  upper  ends  cut  wider  at  the 
top.  For  square  shades,  four  pieces  of  wood  are  used  in- 
stead of  two.  Several  precautions  must  be  taken  in  this 
peculiar  branch,  and  expert  workmen  are  particularly  nec- 
essary. Bound  cylinders  may  be  cut  without  being  annealed 
in  ovens  or  leers,  but  oval  and  square  shades,  owing  to  their 
forms  and  uneven  cooling  of  the  several  parts,  must  first  be 
annealed  before  they  are  cut,  or  else,  on  the  mere  contact 
of  the  thread  of  hot  glass  to  separate  the  bottom,  they  are 
liable  to  fly  to  pieces. 

GUuifurnaeet.  OlaSS  furtWCeS. 

Europe  has  gone  much  ahead  of  this  country  in  the  use 
of  gas  furnaces,  and  they  have  in  every  instance  proved 
quite  economical.    The  question  of  fuel — one  of  great  im- 
rtance^f*  i!^Portance  *&  Europe — has  liad  the  effect  of  stimulating  their 
ftonaces.  adoption,  and  wherever  they  have  been  put  up  a  considera- 

ble saving  of  fuel  has  been  the  result.  France,  Belgium, 
and  England  have  been  the  foremost  in  adopting  them.  It 
is  to  be  regretted  that,  so  far,  in  this  country  but  few  gas 
furnaces  have  been  put  up.  Aside  from  their  economy,  gas 
furnaces  offer  many  advantages ;  the  heat  is  under  easier 
control,  and  may  be  graduated  from  an  intense  degree  when 
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melting  to  one  sufficiently  low  to  work  the  glass.    Some  of  0*0**/*™**$. 
the  objections  urged  against  the  Siemens  furnace  are  their      Siemens*  far- 
great  cost,  difficulty  of  management,  liability  to  explosions, 
and  the  necessity  of  keeping  skillful  and  experienced  per- 
sons to  manage  them.    The  gases,  traversing  in  pipes  from 
tbe  generators  to  the  regenerators,  are  constantly  condens- 
ing in  tarry  matter,  which  must  now  and  then  be  burned,  an 
operation  which  is  exceedingly  disagreeable  to  the  neighbor-    Description, 
hood,  owing  to  the  dense  smoke  produced.    Notwithstanding 
these  and  other  minor  drawbacks,  the  great  economy  of  40 
to  50  per  cent,  in  the  fuel,  in  some  cases  75  per  cent.,  and 
the  great  cleanliness  and  easy  management  of  the  heat, 
ought  to  be  by  themselves  sufficient  inducements  for  their 
general  adoption. 
Though  these  furnaces  have  been  used  quite  extensively  useof  Siemens' 

„  .  _  .       ,  .  n     ,  ,        furnace  in  T7.  S. 

in  metallurgy  with  great  success,  in  this  country  we  find  but  glass- work*. 
three  glass-houses  using  them,  viz :  Burgin  &  Sons,  of  Phila- 
delphia, the  Lenox  Plate  Glass  Company,  and  the  Crystal 
City  Plate  Glass  Works.  In  Europe  we  find  quite  a  num- 
ber of  firms  using  them  :  in  England,  five  plate-glass  works,  use  in  Europe, 
twelve  window  and  bottle  houses,  and  one  flint  house ;  in 
France,  seven  plate  works,  ten  window  and  bottle  works, 
and  nine  flint  factories;  in  Germany,  three  plate  works, 
eight  window  and  bottle  houses,  and  twelve  flint  works ;  in 
Belgium,  four  plate  works,  one  window  house,  and  one  flint 
factory.  These  furnaces  have  also  been  introduced  in  Rus- 
sia, Portugal,  Hungary,  and  Austria. 

Recently,  a  new  system  of  gas  furnace,  without  the  re- 
generating principle,  has  been  introduced  among  European 
manufacturers.    The  Boetius  furnace  is  much  simpler  in  con-  Boetius  furnace, 
strnction  than  the  Siemens.    The  gas  generator  is  somewhat 
similar  to  that  of  Siemens,  but  the  gases,  instead  of  passing 
through  regenerators,  are  conducted  directly  to  the  furnace 
with  a  sufficient  quantity  of  air,  and  there  ignited.  The  air,    Description, 
by  passing  through  passages  under  the  bottom  of  the  fur- 
nace, serves  to  cool  the  bench,  and  thereby  receives  a  certain 
degree  of  heat  extracted  from  the  hot  bricks.    The  furnaces 
do  not  cost  as  much  to  construct  as  a  regenerating  furnace, 
they  are  easy  of  management,  and  the  heat  can  be  readily 
regulated.    With  a  few  changes,  an  ordinary  open  fire-fur- 
nace can  be  altered  into  one  of  the  Boetius  system.    They   Comparison  of 
possess  all  the  advantages  of  the  Siemens  furnaces,  withmensfomaces.6" 
the  exception  that  the  economy  of  fuel  is  not  so  great.    An 
economy  of  30  per  cent,  is  claimed,  and  even  more  with  fuels 
of  inferior  quality.    I  am  fully  convinced  of  the  advantages 
and  convenience  of  gaseous  fuel,  and  think  the  day  is  not  far 
23  p  B VOL  3 
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aianfurnaees.  distant  when  gas  will  be  used  not  only  in  the  melting  fur- 
naces but  also  in  the  annealing  furnaces,  leers,  and  pot- 
arches,  as  well  as  glory-holes ;  in  fact,  wherever  fuel  is  used. 
Many  other  styles  of  gas-generating  furnaces  are  used  in 

Tbomaa&Lau- Europe,  such  as  the  Thomas  &  Laurens  generator,  using 

rene  generator.  K    1  •**■***  *•*..« 

Be&ufome  eye- peat  or  wood;  the  Beaufume  system,  applied  principally  to 
Ten  Brink  sj8- generating  steam;  the  Ten  Brink,  also  applied  tolocomo- 
em*  tives  and  steam-boilers,  vaporizes  from  nine  to  ten  kilograms 

of  water  per  kilogram  of  bituminous  coal,  and  is  perfectly 
smokeless.    These  different  systems,  with  suitable  modifica- 
tions, can  be  applied  to  glass  furnaces. 
jkGobbe'a far-     jyf m  Umile  Gobbe,  of  Aniche,  France,  exhibited  a  model  of 

a  furnace  showing  a  combination  of  coke  and  gas  furnace, 
with  which  it  is  claimed  an  economy  of  70  per  cent,  is  ob- 
tained, owing  to  the  fact,  it  is  said,  that  all  the  coke  made 
can  be  sold  to  metallurgical  establishments.  This  furnace 
has  been  applied  to  two  glasshouses  in  France,  but  is  yet 
under  trial,  and  no  definite  results  have  been  obtained. 
soe.  am.  de     I  also  wish  to  call  attention  to  a  furnace  which  has  been 

MStaUurffie      qf 

r*ru.  introduced  in  this  country  by  the  Socio  t6  G6n6rale  de  M6- 

Ponaard  for  tallurgie  of  Paris.    These  furnaces  are  built  upon  the  Pon- 

ku6*  sard  system,  consisting  of  the  usual  Siemens  generator  or 

a  hot-air  generator.  In  the  latter  case  the  grate  is  sup- 
pressed and  the  coal  is  held  in  a  firebrick  basin.  The  gas 
coming  from  the  generator  rises  to  the  fire-chamber  of  the 
furnace,  but  before  combustion  takes  place  it  is  mixed  with 
a  sufficient  proportion  of  hot  air  coming  from  the  regen- 
erators. The  heat  escaping  from  the  fire-chamber  after 
having  done  its  work  is  conducted  to  a  regenerator  under 
the  furnace,  made  somewhat  in  the  same  style  as  the  Sie- 
mens. Instead,  however,  of  one  of  the  regenerators  re- 
ceiving the  gas  from  the  generator  and  the  other  the  air  to 
be  mixed  in  the  furnace,  and  having  four  regenerating 
chambers,  the  Ponsard  system  uses  but  one  chamber.  This 
regenerating  chamber  is  made  up  of  a  number  of  passages 
adjoining  one  another,  one  series  of  which  receives  the  hot 
gases  after  combustion  and  the  other  receiving  the  air  to 
be  heated  by  the  absorption  of  heat  from  the  adjoining  hot 
canals.  This  system  is  therefore  continuous,  and  simpler 
than  the  Siemens.  It  is  claimed  that  such  a  regenerating 
furnace  will  last  one  year  in  a  glass-house;  some  have  been 
known  to  last  three  or  four  years  when  applied  to  other  pur- 
poses than  glass-making.  The  regulation  of  gas  and  air  is 
under  perfect  control,  and  can  be  graded  as  circumstances 
require.  This  system  is  now  in  operation  in  two  melting 
furnaces  and  one  annealing  oven  in  France.    An  economy 


Description. 
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of  fuel  from. 30  to  70  per  cent,  is  claimed  by  their  use.    As  oiau /ufnace$. 
these  proportions  are  so  very  wide  apart,  it  would  be  inter-     Fonsard  fur- 
eating  to  know  why  such  difference  exists.     Messrs.  W. 
Sellers  &  Co.,  of  Philadelphia,  Pa.,  proprietors  of  the  Edge-    severe  &  Co. 
moor  forges,  write  to  the  inventor  that  the  system  applied 
without  grates  works  admirably  with  anthracite.    The  cost 
of  these  furnaces  is  said  to  be  but  two-thirds  of  that  of  the 
Siemens  patent. 

In  the  Austrian  section  M.  Bosenegger,  of  Innsbruck,  Boaeneggerfnr- 
Tyrol,  exhibited  the  plan  of  a  new  gas  furnace  used  in  his 
factory.  A  gas  generator  furnishes  the  gas,  which  is  con- 
ducted by  suitable  passages  to  the  fire  chamber  of  the  melt- 
ing furnace.  The  gas  in  its  passage  to  the  Are  chamber  is 
met  by  a  current  of  heated  air  blown  through  iron  pipes. 
The  gas  and  air  are  regulated  by  suitable  valves  so  as  to 
insure  a  properly  proportioned  mixture.  After  combustion 
in  the  furnace  the  hot  gases  escape  through  an  iron  pipe 
which  leads  to  a  drying  oven  for  drying  sand,  cullets,  etc. 
Whenever  this  drying  oven  is  not  used,  the  heat,  before 
escaping  to  the  outside  air,  is  allowed  to  go  still  further  Description, 
and  enter  another  oven  for  drying  wood,  peat,  etc.,  used  as 
fuel.  The  hot  air  supplied  for  mixing  with  the  gas  is  de- 
rived from  a  current  of  cold  air  blown  into  the  chamber 
where  the  iron  pipe  for  the  exit  of  the  hot  gas  is  laid.  This 
cold  air,  coming  in  contact  with  the  highly  heated  pipe,  ab- 
sorbs the  heat  from  it  and,  by  means  of  other  pipes,  is  con- 
ducted to  a  suitable  channel,  where  it  mixes  with  the  gas. 
M.  Bosenegger,  the  manager  of  the  works,  has  these  fur- 
naces in  operation  for  the  manufacture  of  plate  glass,  and 
makes  about  6,000  square  meters  of  plate  monthly.  This 
furnace  appears  to  be  a  simple  combination  of  gas  and  hot 
air  under  pressure,  but  it  is  to  be  supposed  that  the  iron 
pipes,  being  under  the  influence  of  a  very  hot  temperature, 
must  rapidly  be  destroyed  by  oxidation.  The  inventor, 
however,  asserts  that  it  gives  entire  satisfaction. 

The  difficulty  of  obtaining  good  homogeneous  pots,  and  fopS^*1"1111611' 
the  serious  losses  experienced  by  their  breaking  in  the  fur- 
naces, have  led  inventors  to  devise  furnaces  with  chambers 
and  compartments  instead  of  pots.    Prominent  among  these 
furnaces  is  that  of  M.  Fred.  Siemens,  of  Dresden,  who  has   f.  Siemens  fur- 
applied  it  in  his  bottle  factory.    This  furnace  is  constructed  n*ce' 
to  take  advantage  of  the  increase  of  density  glass  acquires 
as  it  becomes  more  melted.    It  is  composed  of  two  large 
chambers,  separated  in  the  middle  by  a  wall.    In  the  first 
compartment  the  batch  is  put,  and  as  the  glass,  under  the   Description. 
action  of  the  gaseous  fuel,  commences  to  melt  it  flows 
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Glass  furnace*,  through  a  passage  left  open  in  the  separation  wall  and 
reaches  the  second  chamber.  Directly  after  leaving  this 
chamber  it  passes  over  a  low  wall  built  across  the  furnace ; 
in  so  doing  it  is  exposed  in  a  very  thin  layer  to  the  action 
of  the  heat,  and  rapidly  becomes  quite  liquid.  The  glass 
F^emens' now  continues  its  course  forward,  and,  reaching  a  third 

compartment  fur-  7         . '  ~ 

iiAoe-  wall  having  an  opening  at  the  bottom,  it  gradually  reaches 

the  front  of  the  furnace  or  chamber,  from  which  it  is  drawn 
for  working.  Thus  is  the  operation  of  melting  and  work- 
ing glass  made  continuous.  The  heat  is  regulated  in  each 
chamber  to  suit  the  purposes  required.  The  layer  of  glass 
does  not  exceed  16  inches  in  thickness;  the  glass  is  there- 
fore more  accessible  to  the  heat.  These  furnaces,  including 
.the  gas  generator,  cost  about  $3,000. 

unmaking!0  ***"  Applied  in  Europe  to  bottle-making,  this  system  has  given 
satisfactory  results,  but  in  the  manufacture  of  window  glass 
it  has  not  yet  proved  so  successful.  So  long  as  cullete 
or  broken  glass  alone  are  used,  the  glass  is  of  suitable 
quality ;  bnt  as  soon  as  batches  are  introduced  the  glass 
becomes  grainy  and  lumpy.  These  defects  are  attributed 
to  an  imperfect  refining  and  to  the  wear  of  the  fire  bricks, 
which  are  rapidly  cut  away  and  the  pieces  mixed  with  the 
glass.  The  duration  of  the  basins,  so  far  as  experimented, 
has  not  exceeded  three  months.  Window  glass  made  in 
these  furnaces  was  shown  in  the  Exposition,  but  it  appeared 
to  be  of  a  very  imperfect  quality.  Should  these  defects  be 
remedied,  as  they  probably  will  be,  these  furnaces  offer  so 
many  advantages  and  secure  such  an  economy  in  fuel — at 
least  50  per  cent. — that  it  would  be  unwise  to  condemn  them 
at  present. 

faSace* 8  *"**     MM'  clia£ot>  of  Blanzy,  France,  bottle  manufacturers, 

constructed  a  gas  furnace  to  do  away  with  pots,  and  sub- 
stituted a  tank  in  their  place.  This  furnace  is  22  feet  long, 
6£  feet  wide;  the  tank  is  18  inches  deep,  and  is  capable  of 
melting  26,400  pounds  of  metal  at  each  operation. 

Fiamm'sfornaoe.     other  styles  of  furnaces  have  been  proposed,  with  tanks 

and  gas  generators,  by  M.  Flamm,  of  France,  for  the  manu- 
facture of  plate-glass,  with  what  success,  however,  I  have 
not  been  able  to  ascertain.  Should  suitable  furnaces  be  de- 
vised to  do  away  with  pots,  they  will  be  welcomed  by  most 
of  the  manufacturers,  who  have  been  under  the  domination 
of  the  autocrat  of  the  glass-house,  i.  c,  the  pot-maker. 
As  to  the  uae     In  connection  with  the  question  of  gas  for  fuel,  I  think 

of  liquid  fuels.  7 

it  surprising  that,  with  the  abundance  of  liquid  fuels  we 
have  in  this  country,  no  one  has  yet  applied  our  petroleum 
successfully  in  glass  furnaces.    From  recent  experiments 
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made  in  Europe  it  has  been  proved  incontestibly  that  with  ouut/wnwct. 

suitably  devised  furnaces  this  fuel  is  capable  of  producing 

a  great  heat  and  a  marked  economy.    I  have  heard  re-    use  of  liquid 

cently  that  petroleum  has  been  successfully  applied  to  the  faels* 

manufacture  of  iron  in  the  oil  region  of  Pennsylvania.    If 

this  is  successful  with  iron,  why  should  it  not  be  with  glass  f 

M.  Audouin,  a  French  engineer,  with  a  very  simple  ap-  te£ud01lin'8  ***' 
paratus  for  burning  heavy  oils  of  petroleum,  consisting 
simply  of  an  injection  of  oil  mixed  with  air,  succeeded  in 
evaporating  12  to  15  kilograms  of  water  per  kilogram  of 
oil  burnt. 

M.  Ste.  Claire  Deville,  the  celebrated  chemist,  starting  ste.  ciaire  De- 
upon  the  idea  of  M.  Audouin,  devised  an  apparatus  which  e88ys 
he  applied  upon  a  locomotive  on  the  ';  Ohemin  de  Fer  de 
PEst."  The  fire  box  contained  a  cast-iron  grate  cast  in  one 
piece,  the  bars  of  which  were  set  in  front  of  the  fire  box 
and  were  quite  short;  the  upper  part  of  tie  bars  were  of 
concave,  semi-circular  form.  Two  firebrick  fire  bridges 
were  built,  one  in  front  and  the  other  back  in  the  fire  box. 
The  whole  fire  box  was  lined  with  fire  bricks.  Air  was  ad- 
mitted to  the  fire  box  between  the  grate  bars  as  usual ;  the 
quantity  admitted  was  regulated  by  means  of  a  door.  The 
operation  is  as  follows :  The  oil  arrives  at  the  short  grate  Description, 
bars  by  means  of  properly  arranged  pipes  in  front  of  the 
fire  box,  and  is  conducted  by  the  concave  gutters ;  coming 
in  contact  with  the  heated  fire  box,  it  is  vaporized  and 
mixed  with  the  air  which  penetrates  between  the  bars. 
With  this  simple  arrangement  a  good  combustion  was  ob- 
tained, and  the  locomotive  upon  which  the  apparatus  was 
mounted  continued  to  run  for  2,300  miles  on  regular  trains 
without  stoppage.  The  result  of  the  experiment  showed  Experiment*, 
an  evaporation  of  10.9  kilograms  of  water,  while  the  best 
agglomerated  coal  bricks  only  evaporated  7.9  kilograms. 
These  experiments  were  carried  on  with  heavy  tar  oil  from 
the  Paris  gas  works. 

In  other  experiments  by  M.  Ste.  Claire  Deville,  with  a   Experiments. 
carefully  prepared  apparatus,  the  evaporation  of  water  with 
heavy  Pennsylvania  petroleum  reached  15.3  kilograms  per 
kilogram  of  petroleum,  and  with  ordinary  petroleum  14.14 
kilograms,  very  nearly  double  the  amount  obtained  with ^SS^SuSa^ 
bituminous  opal.      In  all  furnaces  using  petroleum  it  i8Pefcroloum- 
essential  that  the  vapor  of  petroleum  and  air  should  be 
thoroughly  mixed  before  combustion  is  reached.    An  in- 
crease of  pressure  and  the  heating  of  the  air  have  also  a 
marked  economical  result. 
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QiagifwmacM.      jn  conclusion  of  this  chapter  on  furnaces  I  wish  to  say 

that  I  have  the  assurance  of  the  managers  of  one  of  the 

largest  iron  mills  in  this  country  that  metallurgy  at  the 

present  day  could  not  be  carried  on  successfully  and  eco- 

Necewity  of  nomically  without  the  assistance  of  gaseous  fuels.    I  hear 

C&8-IuIDAC6B» 

with  pleasure  that  a  few  of  our  glass  manufacturers  have 
already  introduced  gas  furnaces,  and  the  day  is  not  far 
off  when  they  will  supplant  the  old  direct-fire  furnaces 
entirely. 

Bottl+maMng.  Bottle*. 

This  branch  of  manufacture,  as  carried  on  in  Europe, 

differs  somewhat  from  the  others  in  regard  to  the  construc- 

Bottie-giaaa  tion  of  the  furnaces.    The  materials  used  are  required  to  be 

furnaces. 

previously  heated  before  they  are  introduced  into  the  melt- 
ing pots  of  the  furnace.  These  furnaces  are,  therefore,  con- 
structed with  upper  chambers  placed  at  each  side  of  the 
furnace,  and  are  heated  by  the  waste  heat.  The  furnaces 
are  rectangular,  and  similar  to  those  used  in  making  win- 
dow glass.  The  batch  being  properly  mixed  is  introduced 
into  the  upper  chambers  and  heated  for  about  twenty-eight 
hours.  Care  must  be  taken  to  regulate  the  heat  so  as  to 
8yttamof work,  prevent  partial  fusion,  or  else  the  cakes  formed  in  fusing 
g"  would  require  to  be  broken  up.    The  mass  upon  the  furnace 

bottom  is'occasionally  raked  and  turned  over  with  suitable 
iron  rakes.  The  materials  entering  into  the  composition  of 
the  glass  being  very  crude,  if  they  were  introduced  all  at 
once  into  the  pots  would  swell  up  and  run  out.  It  has  been 
the  practice,  therefore,  to  heat  these  materials  previously, 
although  this  operation  adds  to  the  cost  of  the  glass. 
ConBomptionof  a  f urnace  in  France  generally  consumes  about  374  pounds 
production.        of  coal  for  every  100  bottles  cf  28.80  ounce  weight,  or  1,320 

pounds  of  coal  for  220  pounds  of  bottles. 
biow&Krfttionof  ^e  operation  of  blowing  the  bottle  is  very  simple.  A 
piece  of  glass  is  gathered  upon  the  end  of  a  hollow  pipe, 
the  workman  blows  through  it,  and  gradually,  by  rolling 
and  blowing,  brings  the  lump  of  glass  to  a  proper  shape. 
The  roughly-shaped  bottle  is  now  introduced  into  a  mold — 
generally  of  iron — and  by  means  of  an  air-compressing  pis- 
ton the  glass  is  made  to  fit  the  mold  tightly,  and  when 
Description,  taken  out  has  the  shape  of  a  bottle.  This  mold  is  made 
Haif-moids.  in  many  instances  to  simply  shape  the  lower  part  of  the 
bottle,  and  is  of  metal  or  day.  The  workman  withdraws  the 
bottle  from  the  mold,  pushes  up  the  bottom  as  in  cham- 
pagne bottles  j  it  is  now  detached  from  the  blow-pipe  by 
chilling  and  cracking  the  glass  in  applying  a  cold  iron  to  its 
surface.    The  bottom  of  the  bottle  is  now  put  into  a  spring 
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tool  fitting  it;  the  neck  is  reheated  and  properly  shaped  *ota+making. 
with  a  pair  of  pincers,  fitting  the  inside  and  outside  of  the 
neck,  provided  with  properly  shaped  forming  blocks. 

This  method  of  working  is  still  largely  followed  in  Europe  Blowing  com- 
for  blowing  bottles,  especially  those  used  for  champagne  E^  m° 
wine,  as  they  are  considered  stronger  when  blown  in  this 
manner,  rather  than  in  a  mold  forming  the  whole  bottle. 
Of  late,  however,  the  use  of  metallic  molds  forming  the 
whole  bottle,  is  extending  rapidly.  By  the  use  of  these 
molds  a  uniformity  of  contents  is  secured  for  each  bottle, 
and  is,  therefore,  a  security  against  more  or  less  unscrupu- 
lous dealers.  I  do  not  see  why  bottles  properly  molded 
should  not  be  as  strong  as  blown  bottles,  if  the  conditions  of 
respective  temperatures  of  the  mold  and  bottle  are  properly 
observed.  The  operation  of  blowing  in  a  whole  mold  is  wh<*emoid». 
certainly  more  expeditious  than  with  the  use  of  a  mold 
shaping  only  a  part  of  the  bottle.  I  believe  a  whole  mold 
is  generally  used  in  this  country.  The  bottles  having  been 
molded  or  blown,  are  carried  to  the  leer  or  annealing  oven, 
in  which  they  are  slowly  cooled  in  the  same  manner  as  with 
table  and  other  wares. 

The  materials  used  in  making  glass  for  bottles  should  be  ^  Materials    tm 

bottle-malcing. 

as  cheap  as  possible ;  transparency  not  being  a  requisite, 
cruder  materials  may  be  used  than  for  other  glass.  Manu- 
facturers should,  therefore,  study  the  materials  they  have 
the  nearest  at  hand,  and  use  them  iu  preference  to  those 
they  would  have  to  bring  from  a  distance. 

The  materials  used  in  making  bottle  glass  do  not  differ 
materially  from  the  following : 

In  France.  In  France. 

Parts. 

River  sand  (from  the  Rh6ne  River) 100 

Slacked  lime 24 

Sulphate  of  soda 8 

This  RhOne  sand  contains  iron  and  about  20  per  cent  of 
calcareous  matter. 

In  Belgium,  In  Belgium. 

Parte. 

Sand  (from  near  Charleroi) 10 

Peat-ashes  from  Holland 20 

Sulphate  of  soda 15 

Limestone , 5 

Collets  or  broken  pieces  of  glass 50 

France  produces  annually  about  100,000,000  to  120,000,000   Fre&ohproduc 
bottles,  representing  a  value  of  $4,000,000.   The  exportation  tioE;  vaiueTanci 
of  bottles  is  about  59,000,000  pouuds.    The  price  of  bottles  prl06 
varies  from  $2.60  to  $3.50  per  100  bottles  of  21  ounces  to  2.20 
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Bota+mating.  pounds.    Champagne  bottles,  having  to  stand  the  pressure 

champagne.    0f  the  gas  contained  in  the  wine,  are  sold  higher ;  they  range 

from  $4.60  to  $5.60,  according  to  quality. 

^Belgium    bot-     Belgium  manufactures  quite  a  large  quantity  Of  bottles, 

but  the  quality  is  said  to  be  inferior  to  those  made  in  France 

and  Germany. 

imports!*1"*8  aad     In  1872  BelSium  exported  7,568,000  pounds  of  bottles, 

while  the  importation  was  only  1,377,000  pounds.  Since  that 
time  the  exports  have  decreased  sensibly,  and  in  1877  they 
only  amounted  to  1,775,000  pounds,  while  the  imports  in- 
creased to  3,476,000  pounds.  Of  the  12  furnaces  which  were 
B^g^01*^^  then  in  operation  but  5  are  now  running.  This  shows  a 
ma™«-  striking  decrease,  which  is  attributed  to  the  neglect  of  the 

Belgian  manufacturers  to  adopt  the  recent  improvements  in 
furnaces  and  the  new  methods  now  in  operation  elsewhere. 
It  is  an  uncommon  thing  for  the  Belgian  manufacturer  not 
to  be  in  the  van  of  progress,  and  I  scarcely  know  how  to 
account  for  the  apathy  of  the  bottle-makers  while  the  win- 
dow-glass, hollow- ware,  and  plate-glass  makers  have  shown 
such  ability  to  maintain  themselves  up  to  the  times. 
mnuf4SS  Germany  and  England  also  manufacture  a  large  number 
production.  0f  bottles,  but  I  could  procure  no  data  to  lay  before  my 
readers.  What  little  was  exhibited  in  the  English  section 
appeared  to  be  of  good  quality. 
Demtfokns.  Of  demijohns,  which  are  usually  made  in  bottle  factories, 
I  shall  say  but  little.  They  are  simply  larger  bottles,  and 
the  manner  of  blowing  them  is  very  similar  to  bottle-blow- 
ing, with  the  exception  that  the  neck  is  not  finished  as  in 
ordinary  bottles,  but  is  simply  detached  from  the  blow-pipe 
and  smoothed  with  a  file. 

Gias+wr*  Table  cmd  other  wares. 

Of  all  the  branches  of  glass  manufacturing,  that  of  mak- 
ing table  ware  and  ornamental  articles  is  incontestably  the 
Artistdo  and  most  interesting  and  attractive.    It  requires  a  varied  knowl- 
invoived.    *     edge,  a  taste  for  designing,  a  knowledge  of  mechanical 
means  and  appliances,  be  it  in  pressing,  molding,  blowing, 
'  cutting,  engraving,  or  decorating.    The  variety  of  goods  is 
infinite,  each  new  article  frequently  differing  materially  from 
any  other  made  heretofore.    In  fact,  a  glass  manufacturer 
in  this  branch  can  only  hope  to  reach  success  by  ceaseless 
and  watchful  attention.    The  low  cost  of  an  article  is  not  a 
sufficient  guarantee  to  secure  sales  unless  it  is  accompanied 
with  a  tasteful  designing.    Economizing  appliances  should 
also  be  adopted  at  once,  if  found  to  be  really  such,  for,  in 
this  age  of  machinery,  no  one  can  hope  to  hold  supremacy 
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unless  he  provides  himself  with  the  most  perfect  tools  and 
devices. 

Many  beautiful  things  were  exhibited  in  Paris  which,  I  ^523*™ 
fear,  leave  us  far  behind  in  the  race  of  human  competition. 
The  artistic  skill  displayed  by  the  European  manufacturers 
is  in  marked  contrast  with  our  home  productions.    I  refer 
more  particularly  to  articles  of  luxury. 

In  designs  we  are  sadly  behindhand.  France  and  Bohe-  ^SSSffSfnai 
mia  are  in  the  van.  England,  although  manufacturing  beau- 
tiful wares,  so  far  as  workmanship  is  concerned,  is  occasion- 
ally wofully  behind  in  designs.  It  is  a  pity  to  see  beautiful 
brilliant  glass  engraved  with  the  greatest  skill  and  art*-a 
display  of  uncommon  talent — wasted  upon  ugly  mugs  or 
jags. 

The  variety  of  colored  glass  made  in  Europe  is  really  sur-  fQg«*t  vari2& 
prising.    Different  colored  glasses  are  combined  together  in  oxed  passes? 
beautiful  harmony,  pleasing  to  the  eye.    In  flint  glass,  which 
after  all  is  the  king  of  glass,  the  perfection  of  the  cut  and  ^Mhe"idiig 
engraved  glass  is  all  that  could  be  desired.    Nothing  is  pret- 
tier than  a  beautiful  transparent  vase  made  of  brilliant  flint 
glass  cut  in  deep  patterns,  such  as  flutes,  diamonds,  or  other 
figures.    This  can  only  be  excelled,  perhaps,  by  the  beauti- 
ful and  artistically  engraved  pieces  which  were  displayed  at 
the  Exposition  in  the  British  and  Bohemian  departments. 
In  antique  glass  we  find  many  beautiful  spec  mens  of  work-  rlMo*!nlh5,,p6, 
manship,  but,  in  my  opinion,  we  have  yet  to  see  anything  tiqne 
excelling  some  of  our  modern  productions.    I  certainly  think 
that  we  have  but  little,  if  anything,  to  copy  from  the  antique 
wares,  and  am  in  the  number  of  those  who  believe  that  to 
lament  over  the  lost  arts,  as  it  is  somewhat  fashionable  to 
do,  is  simply  to  make  an  exhibit  of  ignorance  or  weakness. 
The  glass  industry  of  the  present  day  is  as  far  advanced  as 
history  has  ever  shown  it  to  have  been,  with,  perhaps,  a 
very  few  unimportant  exceptions. 

The  manufacture  of  table  and  ornamental  wares  is  divi-      Manufaotm© 
ded  into  two  branches,  flint-glass  and  lime-glass.  Wed  into  two 

Flint  glass  is  known  by  the  English  as  a  glass  containing  glass,  line  glass. 
lead.  The  French  and  Belgians  call  it  " crystal,"  but  the  "Crystal "glass. 
Germans  call  indistinctly  all  white  glass  "crystal,"  whether 
lead  enters  into  it  or  not.  It  would  be  quite  desirable  to 
have  different  kinds  of  glass  designated  by  names  convey- 
ing a  meaning  of  their  nature  and  composition.  In  this 
country  we  are  laboring  under  the  same  difficulties,  and  glass 
containing  small  proportions  of  lead  or  none  at  all  is  often 
called  "crystal  glass."  The  equivalent  of  the  "  white  glass" 
of  Europe  we  designate  under  the  name  of  "  lime  glass." 
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G^uAoan.        European  "  white  glass,"  although  made  beautifully  trans- 
parent, free  from  coloring  tints  to  a  great  degree,  never  can 
Lime  or  attain  the  brilliancy  of  flint  glass.    The  Bohemians  and 

whlto        gloss 

inferior  in  brii-  Germans,  who  excel  in  the  making  of  lime  glass,  treat  it  in 

giauT  its  decoration  precisely  as  the  English,  French,  and  Belgians 

do  with  flint.    Light  not  being  reflected  with  that  brilliancy 

so  strikingly  noticeable  in  flint,  this  glass  always  has  a 

bluish-gray  tint,  which  detracts  materially  from  its  beauty. 

Enf^k^vejE     ^e  owe  **e  invention  of  flint  glass  to  the  English.    Wood 

tion.  was  xised  as  a  fuel  in  the  beginning  of  glass  making,  but  it 

having  become  scarce  in  England  coal  was  resorted  to  as  a 

substitute.    This  fuel,  however,  producing  a  great  quantity 

of  smoke  in  the  furnace,  many  impurities  were  mixed  with 

the  glass  and  gave  it  a  coloring.    To  obviate  this  difficulty, 

pots,  which  had  been  made  heretofore  without  covers,  were 

now  covered.    This,  however,  reduced  the  temperature  of 

originated* glM8  *e  contents  of  the  pots,  and  it  was  found  that  glass  made 

with  the  ordinary  mixtures  was  too  hard  to  melt.    Bed 
lead  was  then  introduced  as  a  flux ;  this  remedied  the  diffi- 
culty.   To  this  day  the  English  retain  the  supremacy  in 
the  manufacture  of  flint  glass ;  in  color,  brilliancy,  and  su- 
todM^ufS^ao£  psrior  purity  of  metal,  it  is  not  surpassed  by  any  other 
country.    France  and  Belgium  are  also  making  largo  quan- 
tities of  flint-glass  wares,  and  I  particularly  noticed  that 
since  1867  French  flint  had  been  materially  improved.    The 
in  ^ScIT'fSt  Peculiar  grayish  tint  which  distinguished  the  French  from 
glass.  the  English  then  has  now  disappeared,  and  French  flint  is 

nearly  equal  to  the  English,. 

Belgium  has  somewhat  departed  from  the  manufacture  ot 

pure  flint  glass,  and  to  meet  the  demand  for  cheap  wares 

Half. flint  glass,  j^g  j[)een  nuking  ordinary  white  glass  with  a  small  proportion 

of  lead  added.  The  manufacture  of  flint  glass  in  Belgium, 
at  the  present  day,  amounts  to  $1,600,000.  In  1876  the 
exportation  amounted  to  $340,000. 

Aint^'taS?"18  °f  "*e  mater^s  used  *n  flint-glass  making  are  potash,  red 
lead,  sand,  and  small  proportions  of  oxide  of  manganese  as 
a  corrector  of  color. 

Use  of  potesL.  Potash  is  used  in  the  form  of  carbonate,  and  should  be  as 
free  as  possible  from  sulphate,  chlorate,  soda  salts,  iron,  and 
organic  matters.  Sometimes  10  to  20  per  cent  of  niter  is 
substituted  for  soda,  giving  a  very  fine  glass.  Its  use, 
however,  is  somewhat  objectionable,  as  it  destroys  pots  very 

souroea  of  pot- rapidly ;  its  high-cost  price  is  another  objection.  The  En- 
glish uso  potash  coming  from  America;  it  is  refined  by  man- 
ufacturers, who  sell  the  purified  article  direct  to  the  glass- 
makers.    France  draws  her  potash  from  America,  Tuscany, 
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and  Germany.    The  potash  contained  in  the  residuum  of    aumvar*. 
the  beet-root  sugar-making  is  also  used. 
Bed  lead. — The  selection  of  leads  for  making  red  lead  setectumofiead 

for  <yl  mummlHng. 

should  be  very  particular ;  the  metal  should  be  free  from 
copper,  iron,  and  even  silver.  Zinc  and  antimony  are  less 
troublesome.  In  the  large  establishments  of  France  red 
lead  is  generally  made  on  the  premises.  The  best  lead  is 
drawn  from  Spain.  Germany  has  also  a  few  superior 
brands. 

As  many  manufacturers  cannot  afford  to  manufacture    Testa  of  putty 
their  own  red  lead,  and  are  obliged  to  purchase  it  from  the 
trade,  I  will  briefly  show  how  the  presence  of  copper  can  be 
de  ected. 

Take  a  determined  quantity  of  red  lead,  say  50  grams ; 
add,  say,  50  centimeters  of  concentrated  ammonia.  The 
bottle  should  be  big  enough  to  contain  about  200  cubic  cen- 
timeters; shake  now  and  then.  In  a  few  days  if  a  blue 
coloration  should  take  place  it  is  an  indication  of  the  pres- 
ence of  copper;  the  deeper  the  color  the  larger  the  quantity. 
Litharge  may  be  treated  in  the  same  manner.  If  red  lead 
or  litharge  give  a  decided  blue  tint  to  glass,  they  must  be 
rejected  as  containing  iron.  The  use  of  litharge  has  often 
been  tried  instead  of  red  lead,  but  the  result  has  never  been 
satisfactory,  and  always  produces  a  glass  of  inferior  quality. 

Gullets  or  broken  glass. — The  glass  remaining  upon  the   Cniieu. 
blow-pipes  after  an  article  has  been  blown  is  saved  for  use 
over  again.    This  glass  contains  oxide  of  iron  detached  from 
the  pipes  in  cleaning  them ;  since  it  would  be  quite  unfit  for 
use  in  this  state,  it  is  necessary  to  eliminate  the  iron.    For 
this  purpose  the  following  process  is  employed :  Diluted   Mode  of  pari, 
sulphuric  acid  is  introduced  into  large  iron  boxes  lined  with      g* 
lead  and  heated  to  180  degrees  Fah.    The  liquid  should  be 
stirred  now  and  then.    Twelve  hours  or  more  afterwards 
the  iron  is  nearly  all  dissolved ;  the  cullets  should  then  be 
taken  up,  washed,  and  dried. 

Sand. — The  sand  used  in  flint-glass  making  should  be  of  8and- 
the  greatest  purity,  and  if  it  contains  iron  the  same  treat- 
ment as  indicated  for  cleaning  cullets  is  resorted  to  with 
very  good  effect.    In  all  cases,  however,  sand  should  be 
washed  in  water  before  using  it. 

Flint  glass  in  Europe  is  generally  made  with  the  follow- 
ing mixture : 

Parts.     Composition  of 

Silica  (sand) *. 100  ***"■ 

Red  lead 66| 

Carbonate  of  potash 33} 

loo 
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Giaes*>are.  This  proportion  is  usually  followed  by  all  manufacturers. 
It  shows :  1  part  carbonate  of  potash ;  2  parts  red  lead ;  3 
parts  sand.  It  is  seldom  deviated  from  and  produces  a  very 
good  metal.  To  correct  the  color  small  proportions  of  oxide 
of  manganese  are  sometimes  added.  To  the  above  mixture 
a  quantity  of  cullets  should  be  added  at  least  equal  to  the 
weight  of  the  sand. 
^um»  of  boraoio  Other  materials  have  been  tried  in  making  flint  glass. 
Boracic  acid  has  been  used  by  MM.  Maes  and  Cl£inandot, 
of  Clichy,  near  Paris.    By  the  use  of  this  flux  the  composi- 

tuSontaof8othOT^on  °^  S^88  can  ^  greatly  modified;  oxide  of  zinc  may 
ingredient*       take  the  place  of  red  lead  5  lime,  soda,  or  barytes  may  be  used 

instead  of  potash.    These  substitutions,  in  connection  with 

boracic  acid,  have  produced  a  beautiful  glass,  suitable  for 

table  ware  or  optical  purposes,  which  is  remarkable  for 

style  of  fun*  limpidity,  whiteness,  and  brilliancy.    The  furnaces  used  are 

ccsa      c  y.     ^  ^e  direct-fire  style,  containing  8  to  10  pots  of  a  capacity 

of  about  600  pounds,  heated  by  wood  or  coal.  As  wood  haa 
become  quite  scarce  in  many  localities,  coal  is  gradually 
being  substituted.  The  direct-fire  furnaces  are  also  gradu- 
ally passing  away,  and  the  Siemens  and  Boetius  gas  furnaces 
are  taking  their  places.  Economy  of  fuel  with  European 
manufacturers  is  a  question  of  more  importance  than  with  us. 
miaed^eg2Sr.  With  abundance  of  fuel  in  this  country,  we  have  not  felt  the 
*««»•  necessity  of  economy  to  such  a  degree  as  they  have.    Gas 

furnaces  possess  so  many  advantages  that  their  use  should 

be  generally  adopted ;  those  burning  coal  can  now  be  run 

Didieijean.      with  open  instead  of  closed  pots.    Mr.  Didierjean,  of  the 

Saint  Louis  Glass  Works  succeeded  in  so  directing  a  mixtuae 

of  gas  and  air  in  suitable  proportions  and  directions  that  the 

former  oxidation  of  glass  in  open  pots  is  now  avoided. 

Mode  of  melt-     In  the  ordinary  furnaces  eight  or  nine  hours  are  neces- 

ing  and  working.  garv  to  me|t  g^^  ^he  refining  taking  about  one  or  two 

hours  more.  The  blowers  work  for  eleven  hours,  with  half 
an  hour's  rest  at  noon.  Work  begins  and  ends  every  day 
at  the  same  hours,  from  5  a.  m.  to  4  p.  m.,  continuing  for 
six  days  every  week. 
o^wwi^^fm-  *n  England  the  custom  is  entirely  different.  The  fur- 
naces- naces  and  pots  are  very  large;  the  pots  contain  as  much  as 

2,000  pounds,  and  require  from  forty-eight  to  sixty  hours' 
firing  before  melting.  The  glass  being  melted,  work  is  con- 
tinuous day  and  night  without  intermission  for  four  or  four 
and  a  half  days,  until  the  glass  is  all  worked  up.  This  does 
not  appear  to  be  a  wise  method  of  working.  The  glass  re- 
maining so  long  melted  in  the  pots  is  apt  to  lose  its  good 
quality  and  homogeneousness,  also  causing  striae  to  appear 
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towards  the  end,  sometimes  ending  in  devitrification.    Each     GUut-ware. 
set  of  workmen  in  France  is  composed  of  twelve  persons, 
while  in  England  there  are  only  four,  viz:  a  finisher,  a 
gatherer,  a  blower,  and  a  boy.    As  the  latter  mode  of  work-  rfBns^  m°dre 
rag  must  necessarily  occupy  a  large  part  of  the  high-priced  hams. 
workmen  in  doing  the  work  that  could  be  performed  by 
cheaper  hands  and  by  subdividing  the  labor,  it  does  not 
seem  to  me  to  be  as  economical  as  the  French  mode. 

The  English  method,  however,  has  some  advantages.  ASg^^fg^* 
the  furnaces  are  kept  at  a  low  heat  for  long  periods  while 
working,  this  naturally  increases  the  life  of  the  furnaces. 
While  the  French  furnaces  rarely  last  over  one  year  or 
eighteen  months,  and  the  pots  from  six  weeks  to  two 
months,  the  English  frequently  preserve  their  furnaces  from 
six  to  eight  years,  provided  the  benches  are  repaired  every 
two  years;  the  pots  last  on  an  average  from  four  to  six  and 
sometimes  seven  months.  The  frequent  alternate  cooling 
and  heating  of  the  French  furnaces  causes  them  to  disinte- 
grate much  more  rapidly  than  the  English.  The  English  faSf^5^™ore 
method,  however,  requires  a  larger  quantity  of  coal,  but 
with  their  cheap  coals  this  does  not  weigh  much  in  a  ques- 
tion of  general  economy. 

The  leer  or  annealing  oven  does  not  differ  from  those   English  leers. 
used  in  this  country.    It  is  the  usual  long  furnace,  heated 
in  front  with  two  fire-places,  the  flame  striking  against  the 
arched  top  and  reverberating  the  heat   upon  the  wares 
placed  in  iron  pans  traveling  on  rails. 

The  "glory -hole"  or  reheating  furnace  is  also  of  the  ordi-    Giory-hoie. 
nary  style  found  in  this  country. 

The  tools  are  of  the  usual  kind,  and  but  little  novelty  is  toGjaas-working 
found  in  them.    Foreign  manufacturers  have  not  become 
so  familiarized  with  mechanical  appliances  as  we  have  in 
this  country.    The  American  pressed  glass,  which  I  sent  ^^^SJJjJ01111 
for  and  exhibited  myself,  at  my  own  expense,  drew  from 
the  European  manufacturers  exclamations  of  astonishment 
when  they  saw  the  clearness,  smoothness,  and  brilliancy  of 
this  glass,  the  freedom  from  mold-marks,  and  the  superior 
execution  in  general.    Frequent  inquiries  were  made  as  to 
the  mode  of  working.    This  was  a  positive  proof  that  they   SuperiortoEu- 
consider  us  superior  in  that  line.    In  fact,  many  manufac- 
turers frankly  acknowledged  to  me  our  uncontested  superi- 
ority in  pressed  glass.    Nothing  could  be  seen  elsewhere  in 
the  Exposition  equaling  our  samples. 

As  a  great  many  wares  are  still  blown*  simply  with  the  B  superiority^ 
few  tools  of  the  craft,  the  foreign  workman  as  a  general  men- 
thing  is  well  skilled  and  superior  to  his  American  brother. 
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0*uM0ar«.  To  illustrate  how  few  new  introductions  have  been  made  in 
the  glass-blower's  tools,  I  have  been  told  that  the  use  of 
"  snaps "  to  hold  pieces  while  reheating  is  of  recent  ori- 
gin in  Europe,  as  is  also  the  use  of  a  whole  iron  mold  for 
bottles,  instead  of  the  half  mold,  which  had  been  used  for 
many  years, 
wooden  molds     i  wish  to  recommend  to  our  manufacturers  the  use  of 

reooxnmendea. 

wooden  molds,  knowing  how  in  France,  Belgium,  and  Bo- 
hemia these  molds  have  been  the  means  of  cheapening  pro- 
duction and  insuring  regularity.  There  are  scarcely  any 
blown  articles  made  without  the  help  of  these  molds.  They 
are  cheap,  and,  where  a  very  large  quantity  of  pieces  is  not 
wanted,  they  are  the  best  kind  of  molds  yet  found  to  pro- 
duce clear,  smooth  wares.  For  the  making  of  current  arti- 
cles, needed  in  great  quantities,  wooden  molds  do  not 
answer  as  well,  as  they  do  not  hold  their  outlines  sharp 
long  enough,  owing  to  the  slow  burning  or  charring  of  the 
inside.  To  avoid  this  difficulty  iron  molds  have  been  used ; 
tMe^md^SSd-^y  are  lubricated  with  a  fatty  or  resinous  substance, 
vantages.  which  is  occasionally  renewed.    The  same  clearness  of  glass 

cannot  be  obtained,  however,  as  with  wooden  molds.  In  the 
Bohemian  exhibits  I  saw  a  quantity  of  beautiful  vasee  and 
other  articles  which  I  was  told  had  been  blown  in  wooden 
molds.  These  wares  are  very  regular  and  beautiful  in 
shape. 

A  new  practice  has  recently  been  introduced  in  France, 
to  which  I  also  wish  to  call  the  attention  of  our  glass- 
makers.  It  is  the  invention  of  M.  Cl£mandot,  a  celebrated 
oftoois!1  pUting  and  competent  glass  manufacturer.  I  refer  to  the  coat- 
ing with  nickel  of  molds,  blow-pipes,  and  tools  used  in 
glass-blowing.  This  coating  prevents  the  oxide  of  iron 
from  being  introduced  into  glass  through  impure  collets. 
This  process  has  been  applied  with  success  in  several  glass 
works,  and  I  should  like  to  see  it  tried  here.  A  coating 
of  nickel  is  readily  imparted  by  immersing  the  objects  in 
a  plating  bath  of  sulphate  of  nickel  and  ammonia  for  sev- 
eral hours. 
wowiM006*^  '  shall  no*  un^erta^e  t°  describe  the  blowing  processes 
glass-ware.  for  table  and  other  wares  but  very  briefly.  It  is  the  skill 
of  the  workmen  which  secures  the  reputation  of  glass  works 
in  Europe,  since  mechanical  means  are  but  little  known  or 
used.  The  process  of  blowing  consists  in  dipping  a  metal- 
lic "  blow-pipe  "  into  the  mass  of  glass  contained  in  the  pot. 
The  blow-pipe  being  colder  than  the  glass,  the  latter  adheres 
firmly  to  it,  and,  owing  to  the  cooling  action  of  the  ambient 
air,  gradually  becomes  solidified,  but  it  should  be  worked 
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while  yet  plastic.    The  workman  now  blows  through  the     *!■•**■»*. 
pipe  and  gradually  forms  a  hollow  ball,  which,  by  means  of  Blowing   flint 
his  few  simple  tools,  he  brings  to  the  proper  shape  so  as  to  slM»-**r* 
form  the  desired  article.    The  tools  of  the  glass-blower  are 
but  few  5  they  are  the  blow-pipe,  pinchers,  shears,  calipers, 
a  marver  or  iron  plate,  a  bench,  and  a  few  other  primitive 
so-called  tools. 
The  so-called  "doubled  glass,"  known  as  "flashed  glass "     ,_  DonWedor 

7  flashed  glass. 

in  this  country,  is  a  glass  made  of  several  colors  superposed. 
It  is  worked  in  a  different  manner  from  plain  glass.  Col- 
ored glass  when  first  made  is  generally  drawn  into  sticks 
of  a  certain  length  and  annealed.  Suppose  we  now  wish  Mote  of  m»*> 
to  blow  an  article  made  of  white  glass  with  a  thin  sheet  of 
outside  colored  glass.  A  stick  of  colored  glass  is  taken  and 
heated  gradually;  the  workman  now  takes  up  this  stick 
on  the  end  of  his  "ponty" — an  iron  rod  upon  which  a  little 
hot  glass  has  been  gathered — and  heats  the  glass  in  the 
"  glory-hole."  When  this  is  sufficiently  plastic  a  quantity 
is  cut  off  and  attached  to  a  blow-pipe  also  having  a  small 
lump  of  hot  glass  at  its  end.  The  colored  lump  is  now 
heated  again  and  blown  in  the  usual  way  into  a  hollow  ball. 
This  ball  is  opened  and  formed  into  the  shape  of  a  cup.  In 
the  mean  time  another  workman  has  gathered  and  blown 
another  sphere  of  white  glass  of  a  suitable  size.  This 
sphere  is  now  put  into  the  cup-shaped  colored  glass,  blown, 
and  rubbed  together  while  hot  so  as  to  make  them  adhere. 
We  now  have  a  ball  of  white  glass  inside  and  colored  glass 
outside.  This  may  be  finished  to  any  shape  desired,  in  the 
usual  way,  with  molds  or  tools. 

The  variety  of  articles  made  in  glass  is  so  great  that  I  Great  variety 
cannot  possibly  describe  the  different  processes.  It  is  notfiKjtured!8mMm" 
thought  to  be  within  the  scope  of  such  report  as  this  to 
give  detailed  descriptions.  I  wish,  however,  to  impress 
on  the  minds  of  our  manufacturers  the  necessity,  growing 
more  every  day,  of  traveling  out  of  the  now  beaten  path 
of  ordinary  goods,  and  taking  up  the  making  of  the  beautiful 
fancy  articles  which  were  to  be  seen  in  such  profusion  in 
the  Exhibition.    We  are  sadly  behind  the  times  in  these   American  neg- 

..,,,.  ,,  ,         iu  loot  to  enter  upon 

wares;  we  are  at  the  head  m  pressed  glass,  why  should  we  the  making  fancy 
not  strive  also  to  reach  that  position  in  fancy  wares  f    Ourg 
deficiency  is  particularly  striking  in  the  making  of  doubled, 
trebled,  and  quadrupled  colored  glass:  the  blowing  of  solid   ^^JJ  whjfh 

#  we  buotlmi  majEOa 

ribbed  vases ;  in  articles  having  cameos  on  the  surface ; 
vases  blown  of  two  colored  glasses,  with  relief  designs, 
which  are  subsequently  cut  away  in  alternate  places  so  as 
to  show  faces  of  different  colored  glass;  mottled  colored 
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eiats-ware.  glass,  imitating  marble  ;  the  blowing  of  minute  hollow  tabes 
between  two  layers  of  glass ;  the  spinning  of  colored  glass 
w^^ht8mlSo!h  threads  upon  the  surface  of  articles;  and  the  endless  variety 
of  Venetian  fancy  goods.  The  same  may  be  said  of  bronzed 
^nd  white  iridescent  glass,  the  yellow  and  green  aventur- 
ine,  etc.  I  notice,  however,  of  late,  a  tendency  to  introduce 
colored  glass  by  our  manufacturers,  and  I  have  already  seen 
very  handsome  articles  made  of  solid  colored  glass. 

Giaae  cutting.  Cutting  and  engraving  are  two  processes  very  similar. 
The  cutting  or  grinding  of  glass  is  usually  done  with  four 
kinds  of  grinding  wheels  or  disks,  revolved  by  power:  (1)  a 

Took.  cast  or  wrought  iron  wheel;  (2)  a  stone  wheel  of  very  close 

grain;  (3)  a  wooden  wheel;  and  (4)  a  cork  wheel.    Theoper- 

Prooea*  ation  is  briefly  as  follows:  The  iron  wheel,  being  mounted 
upon  a  suitable  frame,  is  made  to  revolve ;  over  the  wheel  a 
hopper,  containing  sand  and  water,  is  hung,  the  wet  sand 
falling  on  the  periphery  of  the  wheel.  The  piece  of  glass 
being  held  against  the  face  of  the  wheel,  the  sand,  by  its 
abrading  action,  grinds  away  the  glass.  The  next  opera- 
tion is  to  take  the  ground  object,  which  now  presents  a  very 
rough  surface,  and  apply  it  against  the  revolving  stone  wheel, 
kept  moist  by  a  stream  of  water  running  out  of  the  hopper. 
This  operation  removes  the  asperities  produced  by  the  first 
operation,  but  this  does  not  restore  the  former  brilliancy  of 
the  glass.  To  partially  produce  this  polish  the  glass  is  next 
held  against  a  revolving  wooden  wheel,  usually  of  poplar  or 
willow.  A  wet  pumice-stone  powder  is  occasionally  spread 
over  the  wheel.  The  glass  is  now  quite  smooth  and  free 
from  scratches,  but  is  not  sufficiently  polished.  The  cork 
wheel  is  now  used  for  the  last  operation ;  it  is  sprinkled  over 
with  "tin  putty"  or  colcothar.  The  polishing  action  of  the 
cork  wheel  completely  restores  to  the  glass  the  polish  and 
brilliancy  which  it  originally  possessed. 
Aocnracy  in  To  cut  glass  with  such  a  scantiness  of  mechanical  means, 
Sdro/skiii?  re"it  will  be  seen  readily,  necessitates  a  long  practice  and  skill 
in  the  workmen,  as  they  have  nothing  but  the  eye  to  depend 
upon  for  guidance.  Nevertheless,  with  such  limited  means, 
the  most  beautiful  designs  are  cut  with  wonderful  effect. 

Deficiency  of  But  upon  a  close  examination  the  work  is  often  found  very 
mechanlcala*d*  irregular.  When  the  operation  has  to  be  repeated  over 
again,  and  the  same  patterns  have  to  be  cut,  it  is  exceed- 
ingly difficult  to  obtain  regularity  in  the  work,  and  to  make 
the  pieced  alike.  In  pressing  glass  in  molds  having  the 
shape  and  design  desired,  the  operation  being  entirely  me- 
chanical, and  consequently  accurate,  it  is  an  easy  matter  to 
produce  a  large  number  of  pieces  perfectly  alike.    Pressed 


GLASS:    COMMISSIONER    BLAKE.  369 

glass,  however,  never  can  attain  the  beauty  and  perfection    eian-war* 

of  cat  glass.    The  molds  cannot  produce  the  outlines  and 

angles  sharp  enough,  and  should  they  be  produced  in  press-  cu^mSTmS^ 

ing  they  would  be  blunted  in  reheating  or  fire-polishing.  slaM- 

Cat  and  pressed  glass  will,  therefore,  each  maintain  its 

respectivo  sphere. 

Several  attempts  have  been  made  to  cut  glass  by  ma- 
chinery, but  until  recently  they  have  met  with  poor  success. 
In  France  a  machine  has  just  been  brought  out  for  cutting  French  gau- 
several  tumblers  at  a  time.  This  machine  was  in  operation  wttlne,,iac  lne- 
at  the  Exhibition,  but  showing  only  the  cutting  of  one  glass 
at  a  time.  Since  the  inventor  called  it  an  experimental 
machine  only,  not  completed,  I  could  not  judge  of  its 
merits  or  of  the  improvements  he  contemplates  making. 
As  I  saw  the  machine  in  operation,  however,  I  do  not 
think  it  will  ever  realize  the  sanguine  expectations  of  the 
inventor.  The  tumbler  is  mounted  upou  a  holder,  pressing 
upon  the  face  of  a  horizontally  revolving  wheel ;  the  holder 
is  weighted  sufficiently  to  give  the  proper  pressure  to  grind 
oat  the  flutes.  The  machine  is  automatic,  raising  and  re- 
volving the  tumbler  a  sufficient  distance  to  cut  the  next 
flute  and  again  lowering  it  against  the  grinding  wheel.  The 
operation  is  repeated  until  all  the  flutes  around  the  tumbler 
are  cut. 

Another  glass-cutting  machine  has  been  introduced  in  German  gjaa* 
Germany,  but  since  the  German  Government  did  not  take  ou  gmac 
part  in  the  Exhibition,  except  in  the  fine  arts,  I  had  no 
opportunity  of  seeing  it  in  operation.  From  an  examina- 
tion of  the  drawings  which  I  saw  I  am  inclined  to  think 
that  the  same  defects  exist  in  this  as  are  to  be  found  in  the 
French  machine ;  neither  of  them  regulate  the  penetration 
of  the  grinding  wheel,  and  simply  depend  upon  pressure 
for  action.  This  German  machine,  however,  seems  to  be 
adapted  to  a  greater  variety  of  work  than  the  French. 

In  the  American  section  samples  of  glass  cut  by  ma-  American  eia**- 
chinery  were  exhibited  by  Mr.  J.  P.  Colne,  the  result  of  a  ^jj^coine.*118 
joint  invention  with  the  writer.  These  were  the  only  ma- 
chine-cut articles  in  the  Exhibition,  and  excited  the  curi- 
osity of  the  foreign  manufacturers,  owing  to  the  beauty  and 
regularity  of  the  work.  These  samples  consisted  of  decan- 
ters, go  blets,  sugar  bowls,  mustard  pots,  tumblers,  etc.,  of 
different  shapes  and  styles  of  cutting.  The  machine  was 
not  on  exhibition,  but  it  has  since  been  put  in  operation 
very  successfully  in  France  by  the  inventors.  It  is  not 
entirely  automatic,  but  is  adapted  to  cut  all  geometrical 
24  P  B vol  3 
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Giat*u>ar*.  shapes  and  patterns,  as  well  as  a  great  variety  of  styles  of 
cutting,  and  does  not  require  any  skill  in  the  person  work- 
ing it,  as  the  penetration  is  perfectly  regulated.  The  rapid- 
ity, the  regularity,  and  the  perfection  of  the  work  done  with 
this  machine  insures  a  great  saving  in  the  original  cost  price 
of  cut  articles. 
J^Stiy  ^kv  *n  glass-cutting,  as  in  other  branches  of  the  glass  manufact- 
manded.  ure?  j  recommend  the  use  of  mechanical  means  to  cheapen 

and  perfect  the  production  of  wares.  We  have  seen  the 
benefits  of  machinery  in  the  ingenious  inventions  of  molds 
and  presses  now  so  extensively  worked  in  our  establishments. 
Machinery  for  cutting  glass  must  necessarily  work  the  same 
results, 
^aiass  eagrav-  Engraving  glass  is  a  similar  process  to  cutting,  the  differ- 
ence being  in  the  tools.  In  engraving,  instead  of  using  a 
large  iron  wheel  with  sand  and  water,  a  very  small  copper 
disk  with  emery  and  oil  are  used.  To  engrave  glass  requires 
BohemiA   and  very  skillful  workmen.    The  work  produced  by  Bohemian 

Enizland  in  the 

van.  and  English  engravers  is  truly  wonderful.     France  and 

Belgium  also  produce  very  fine  work,  but  the  artists,  or  at 
least  many  of  them,  are  of  Bohemian  origin. 
Glow  etching     Etching  in  clear  and  dead  white  grounds  by  means  of 

by  'hydrofluoric  °  °  ^ 

acid.  hydrofluoric  acid  has  been  carried  to  a  great  state  of  per- 

fection in  Europe,  particularly  in  France.  This  compara- 
tively new  process  of  engraving  is  capable  of  producing 
oeautiful  work  at  a  greatly  reduced  price.  By  means  of 
properly  prepared  designs  with  the  well-known  printing 
processes  on  paper,  the  most  intricate  and  beautiful  pat- 
terns may  be  etched  upon  glass  with  great  perfection.  Of 
late  years  the  dead-white  etching  upon  clear  glass  has  been 
carried  to  a  high  degree  of  success  iii  France ;  in  fact,  it 
can  be  said  that  from  the  time  this  style  of  ornamenting 
glass  was  discovered  dates  the  successful  introduction  of 
etching  on  glass, 
sandblast  pro-     The  sand-blast  process  has  quite  recently  been  introduced 

0088 

into  England  and  Belgium,  but,  so  far,  has  taken  no  footing 
in  France,  with  the  exception  of  one  establishment,  which 
is  preparing,  and  may  by  this  time  have  made  an  experi- 
mental trial.  I  think  that  so  valuable  an  invention  must 
make  its  way  even  against  the  competition  of  etching  by 

8h4t8nia88Mandac^"  *n  *^s  country  this  style  of  engraving  has  proved 
applicable  '  to  quite  a  success  on  flat  surfaces  or  sheet-glass;  I  wish  we 
could  see  it  applied  more  generally  to  our  table  and  fancy 
wares,  lamps,  and  gas  globes.  I  have  already  seen  some 
very  fair  applications  of  sand  engraving  to  ornamenting 
shades,  globes,  etc.     Sand  engraving  in  combination  with 
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enamel  painting  would  produce  very  pretty  effects,  and  I     ««*»»*. 
hope  to  see  it  tried  by  some  of  our  glass-makers. 

Lime  or  white  glass. — The  center  of  manufacture  of  this  Lime-giaes:the 
glass  is  in  Germany.  Bohemia  is  especially  famous  for  its  Bohem*?*88'  ol 
"  white  glass."  The  Bohemians  make  in  this  glass  all  arti- 
cles made  elsewhere  in  flint;  in  fact,  they  blow  it  and  deco- 
rate it  precisely  in  the  same  manner.  The  Bohemian  dis- 
play of  fancy  colored,  highly  decorated,  cut,  engraved,  and 
painted  glass  was  truly  beautiful.  The  color  of  their 
u  white  glass,"  however  pure  the  materials  may  have  been, 
and  however  carefully  it  may  have  been  made,  never  reaches   ^ as  brilliant 

v  *  7  as  flint  gloss,  but 

the  brilliancy  and  limpidity  of  flint-glass.    Bohemian  white  harder, 
glass  being  much  harder  than  flint,  it  requires  to  be  worked 
promptly,  since  it  cannot  stand  reheating  as  well  as  lead- 
glass.    This  peculiarity  has  led  Bohemians  to  adopt  a  spe-      ,    Bohemian 

method  of  blow- 

cial  system  or  method  of  blowing.  To  avoid  frequent  re-  fog. 
heating,  articles  are  blown  at  one  or  at  as  few  operations  as 
possible.  For  this  purpose  wooden  molds  almost  exclu-  woodcnmoida. 
8ively  are  used,  so  that  one  blowing  is  sufficient  to  give  the 
required  shape.  This,  to  a  great  measure,  cheapens  their 
productions,  but  these  molds  are  of  especial  advantage  in 
giving  to  their  wares  the  beautiful  shapes  we  are  accus- 
tomed to  see  in  their  fancy  vases.  Although  labor  is  very 
cheap  in  Bohemia,  I  doubt  whether  skilled  labor  could  be 
procured  at  the  low  prices  usually  paid  were  these  pieces 
to  be  blown  by  hand  instead  of  the  wooden  molds.    England    y<»*»  molds 

*  °  not  need  m  Eng- 

to  this  day  refuses,  or  rather  the  workmen  do,  to  use  any land- 
wooden  molds.  Any  attempt  to  introduce  these  molds 
would  be  followed  at  once  by  a  strike  in  that  unfortunate 
strike-ridden  country.  It  is  true,  I  have  seen  very  regu- 
larly blown  wares  coming  from  England,  but  they  must  be 
the  work  of  highly-skilled  workmen,  who  must  naturally  be 
but  few  and  well  paid.  Wooden  molds,  formerly  a  secret  to  n»edin France, 
the  French  manufacturer,  are  now  used  very  extensively. 

Articles  blown  in  wooden  molds  are  sometimes  opened  with  FinisMngbiown 
shears  and  finished  before  being  annealed,  but  the  great  glass.68  °  me 
mass  of  them  are  sent  to  the  leer  without  being  opened. 
The  operation  of  cutting  open  is  doue  with  curved  hot  irons 
of  about  the  same  diameter  as  the  piece,  which  are  held 
against  it  while  it  is  being  revolved.  This  produces  a 
slightly  heated  ring,  and,  as  glass  is  a  bad  conductor  of 
heat,  the  heated  circle  does  not  extend  to  the  mass.    Bv 

/  Sy 

wetting  the  heated  circle  a  rupture  takes  place  and  extends 
all  the  way  around  the  piece.  A  slight  blow  detaches  the 
top,  leaving  the  object  opened.    Tbe  edge,  which  is  left  an- 
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work — 
Blowers. 


Refiners. 


Giauioarc.  gnlar  and  cutting,  is  smoothed  and  finished  by  grinding 
and  polishing. 
Bohemian  glass-  Bohemian  manufacturers  work  in  a  very  primitive  man- 
ner. The  glass-houses  are  generally  built  in  the  midst  of 
forests,  made  of  very  rude  frame  buildings.  The  furnaces 
Furnaces.  are  verv  small,  burn  wood,  and  contain  only  seven  or  eight 
Division  of  the  very  -small  pots.  Glass-making  in  Bohemia  is  divided  into 
two  distinct  branches:  The  glass-blowers  who  generally 
manufacture  the  rough,  unfinished  articles,  and  the  glass- 
refiners,  so  called,  who  cut,  engrave,  and  decorate  them  in 
their  various  well-known  and  skillful  ways.  A  few  factories 
do  the  whole  work  in  the  same  establishment;  the  larger 
number  simply  blow  or  mold  articles  and  sell  them  to  the 
glass-refiners.  Since  these  factories  burn  wood,  the  fur- 
naces are  generally  placed  in  the  midst  of  timber,  and  as 
the  fuel  recedes  from  the  factories,  it  is  found  more  econom- 
ical to  move  the  furnace  than  to  bring  the  fuel  to  it.  Fur- 
naces are  therefore  very  unstable  affairs.  This  state  of 
affairs  prevents  owners  of  glass  works  from  carrying  on  the 
decoration  and  finishing  of  glass  in  the  neighborhood  of  the 
furnaces,  since  for  this  purpose  more  substantial  buildings 
are  required.  Thus  gradually  the  so-called  glass  refining 
became  separated  from  the  blowing  and  became  an  entirely 
statistics  of  separate  branch.     The  statistics  published  in  the  Austro- 

Pbss-working.  Hungarian  catalogue  of  the  Exposition  show  that  in  1876 
there  were  177  glass  houses,  with  273  furnaces  and  1,663 
pots,  employing  7,100  workmen.  As  I  have  already  stated, 
wood  is  the  principal  fuel;  47  establishments,  however, 
burn  coal,  7  aie  run  with  wood  and  coal,  6  with  wood  and 
peat,  and  117  use  wood  exclusively.  These  fuels  are  used 
in  direct-fire  furnaces,  or  are  first  distilled  into  gases  and 
burned  in  gas  furnaces.  Quartz  used  in  making  glass  is 
found  in  abundance  in  the  vicinage  of  the  works.  Chem- 
icals employed  are  generally  procured  from  the  chemical 
works  of  the  country.  Soda  is  procured  from  abroad.  Of 
late  years  carbonate  of  soda  has  taken  the  place  of  potash, 
generally  used  by  the  Bohemians;  owing  to  its  lower  price,  it 
is  gradually  introduced  into  all  the  different  kinds  of  glass 
they  make.  Recently,  however,  sulphate  of  soda,  being  still 
cheaper,  is  taking  the  place  of  the  carbonate. 
statistics     There  are  63  window-glass  works  in  Austria  making  cylin- 

works^iAn'stria!  der  glass, 46  making  cast  glass, and  56  makingboth ;  12 make 
drawn  glass,  made  into  tubes,  sticks,  drops,  spun  glass,  etc 
Most  of  the  works  are  situated  in  Bohemia.  In  the  Boh- 
merwald  district  wood  is  used  as  fuel,  but  in  North  Bohemia 
coal  takes  its  place.    The  u  glass  refiueries"  are  found  in 


Fuel. 


Materials. 
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the  district*  of  Haida  and  Gablonz,  where  the  workmen     GUunware. 

mostly  work  at  home.    The  finishing  of  plate-glass  is  car-      "    Finishing 

ried  on  in  the  Pelsen  district,  where  44  establishments  are  J{£**  for  P,ote- 

to  be  found  for  grinding  and  finishing,  and  8  for  silvering. 

The  pressed,  cat,  and  spun  glass  factories  are  situated  in 

the  district  of  Oablonz  and  Tannwald,  in  North  Bohemia. 

In  the  township  of  Bechenberg  2,222  establishments  are  to 

be  found,  some  of  them,  however,  very  small.    The  total   Production  of 

AnaTTi.'i 

annual  production  of  Austria  reaches  at  least  $12,000,000. 
The  government  encourages  the  glass  industry  by  all  means 
in  its  power.  Museums,  drawing,  and  art  schools  have  been 
opened  in  several  places,  and  a  practical  school  was  founded 
in  1857  in  Steinscbouau. 

Bohemian  white  glass  is  a  strong  rival  to  flint;  it  is  well tica o^Xmian 
melted,  hard,  homogeneous,  and  brilliant ;  it  can  be  cut  and  whlte  slaew- 
engraved  with  advantage.  It,  however,  seems  to  have  a 
slight  yellow  or  blue  tinge,  notwithstanding  the  care  manu- 
facturers take  for  getting  rid  of  impurities  in  the  materials 
used.  This  glass,  containing  a  great  percentage  of  silica, 
is  very  hard  and  well  calculated  to  stand  the  fire  of  the 
muffle  in  decorating  it.  It  also  resists  very  well  the  action 
of  chemicals,  and  is  invaluable  in  the  laboratory. 

Bohemians  excel  in  making  colored  pot-metal  or  glass   Bohemian  coi- 
colored  in  the  mass.     The  larger  number  of  colors  now ored  pla8S 
made  have  been  discovered  by  them.    They  are  excellent 
engravers,  and  whenever  very  fine  engraving  is  found  it  is    Engravers 
generally  the  work  of  a  Bohemian  or  of  a  descendant  of 
that  country.    Sand  is  seldom  used,  but  quartz  is  quite 
abundant  and  is  substituted  for  it.    It  is  prepared  by  heat- 
ing it  and  throwing  it  into  cold  water,  then  pulverized  in 
mills.    Lime  is  found  in  profusion  in  the  country. 

The  average  Bohemian  glass  contains  the  following  pro-    composition  of 

. .  Bohemian  nlass. 

portions : 

Parts. 
Pulverized  quartz 100 

Carbonate  of  potash 28  to  32 

Slacked  lime 13  to  15 

Oxide  of  manganese 1 

Arsenic 3 

Sometimes  a  few  hundredths  of  saltpeter,  borax,  and  red 
lead  are  added. 

Bohemian  furnaces  are  elliptical  in  form ;  the  pots  do  not    Furnaces 
hold  more  than  160  pounds  of  mixture,  requiring  at  least 
eighteen  hours  to  melt.    At  the  side  and  above  the  fur- 
nace is  built  a  chamber  to  receive  the  waste  heat  escaping 
from  the  combustion.    This  chamber  is  used  for  annealing         Annealing 
finished  wares,  heating  quartz,  and  burning  lime.    When obflmber* 
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otau-ware.  wood  is  used  as  a  fuel  a  third  chamber  is  built  on  top  of  the 
latter,  and  is  used  for  drying  wood  and  preparing  it  for  fuel. 
There  are  only  five  working  days  per  week  in  Bohemian 
factories, 
of  MoSm  waro  Belgium,  a  country  having  a  high  reputation  for  glass- 
making,  does  not  follow  the  Bohemian  system,  but  manu- 
factures for  common  table  wares  a  half-flint  glass.  This 
glass,  however,  lacks  the  beauty  of  white  lime  glass  of  Bo- 
hemia ;  it  is  of  a  grayish-blue  color,  which  is  not  pleasant 
to  the  eye. 

Exports.  Belgium,  in  1867,  exported  $146,000  worth  of  lime  or  white 

glass ;  in  1876  the  importation  had  increased  to  $670,000. 

French    limo-     The  French  make  a  white  or  lime  glass  somewhat  with  the 

glass. 

same  materials  as  the  Bohemians.  The  use  of  sulphate  of 
soda  of  late  has  cheapened  this  glass  materially,  and  the 
goods  produced  are  comparatively  good.  The  lime  or  white 
glass  of  the  French  is  called  sometimes  half-crystal.  It  is 
usually  made  in  the  following  proportions : 


*    Composition  Sand 200 

of  French  Una©--,     ,         .       *       , 

glass.  Carbonate  of  soda 66 

Lime 50 

Or,  sometimes, 

Sand 300 

Sulphate  of  soda 170 

Slacked  lime 75 

Ground  charcoal 10 

Sometimes  a  few  hundredths  of  red  lead  are  added  to  ren- 
der the  glass  more  fusible  and  brilliant.    If  potash  were  as 
cheap  as  soda  it  would  be  preferable  for  making  glass,  and 
No  lime-class  would  give  a  better  color  to  it    I  am  not  aware  that  En- 
land.8  *  gland  works  any  lime  glass.    Although  I  made  repeated  in- 

quiries, verbally  and  in  writing,  I  found  great  difficulty  in 
obtaining  information  in  regard  to  the  status  of  glass  manu- 
facturing in  England;  nor  did  I  find  any  documents  which 
Large  produc  could  throw  any  light  upon  it.  Germany  manufactures 
to^nSoy?111-8  white  or  lime  glass  in  great  quantities,  but  as  she  was  not 
an  exhibitor  in  Paris  I  was  not  able  to  get  any  informa- 
tion in  regard  to  this  branch  of  her  industry. 

siag-gtatt.  Glass  from  iron  furnace  slag. 

Although  the  manufacture  of  glass  from  the  slag  of  blast 
furnaces  may  not  be  considered  strictly  as  a  branch  of  the 
glass  manufacture,  yet  I  have  thought  that  a  few  remarks 
upon  the  subject  might  draw  the  attention  of  our  iron  and 
glass  manufacturers,  and  might,  perhaps,  result  in  establish- 
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ing  this  new  branch  of  manufacture,  which  is  already  car-     Biaggum. 
ried  on  so  successfully  in  Europe. 

In  the  manufacture  of  iron  with  blast  furnaces  there  is 
formed  more  or  less  of  a  dark-colored  glass  known  as  slag 
or  scoria.  This  refuse  matter  accumulates  around  furnaces,  tr^5S5Sedngf 
and  must  be  carried  away  in  order  to  get  rid  of  it.  It  is  al- 
most as  great  a  nuisance  as  the  coal  dust  of  our  anthracite 
coal  mines. 

Within  three  or  four  years  the  manufacture  of  articles  Manufacture  of 
made  from  slag  has  been  carried  on  successfully  in  England  Eui<i  fom  aiag.g* 
in  the  iron  districts.    In  the  Cleveland  district  alone  from 
three  to  four  million  of  tons  of  slag  are  made  annually. 
Bricks,  paving  stones  and  slabs,  concrete  pauels,  tiles,  etc.,  M3^3jj  ****** 
are  now  made  from  this  material.    I  believe  it  capable  of 
being  introduced  as  a  building  material  in  many  ways,  and 
that  ready  means  for  its  application  would  soon  be  discov- 
ered should  its  manufacture  be  carried  on  in  this  country.    In 
England  we  read  of  an  iron  manufacturer  offering  to  furnish 
to  any  glass-maker  who  wishes  to  establish  glass  works  in    siac  in  large 
his  neighborhood  three  million  of  tons  of  slag  for  nothing,  £—"»■■* 
Doubtlessly,  there  would  be  plenty  of  out  iron-makers  who 
would  show  as  much  generosity  to  any  one  wishing  to  em- 
bark in  this  business. 

Slag-glass,  in  its  natural  state,  is  too  dark  to  be  applied  to  uses  of  aug- 
the  purposes  for  which  ordinary  white  glass  is  used,  but  it gla88, 
can  readily  be  made  useful  in  all  articles  of  cheap  and  ordi- 
nary use  where  slightly  colored  glass  is  not  objectionable. 
As  a  competitor  against  ordinary  glass,  slag-glass  has  a  great 
advantage  in  its  low  price,  since  the  larger  part  of  its  ingre- 
dients could  be  had  for  nothing. 

In  connection  with  blast  furnaces  it  would  be  an  easy         siog-giau 
matter  to  erect  glass  works,  and,  by  proper  arrangements,  to  tionk  wfth°bbat 
transfer  the  hot  slag  into  glass  furnaces,  and  thereby  retain fnrnac08- 
a  large  part  of  the  heat  already  developed.    Should  the  slag   Remedying  do- 
not  contain  a  sufficient  quantity  of  silica,  an  additional  Suon.°f  compo" 
amount  of  sand  might  be  added.    Should  it  be  too  silicious, 
and  thereby  produce  a  too  hard  and  brittle  glass,  the  re- 
quired quantity  of  sulphate  of  soda  might  be  added  to  pro- 
duce a  glass  of  the  ordinary  conditions.    The  installation  of  utilization  of 
the  furnaces  might  be  so  arranged  as  to  utilize  some  of  the^J^fu^U.of 
waste  gases  of  the  blast  lurnaces.    The  furnaces  could  be 
built  without  pots,  and  tank  furnaces,  similar  to  those  used 
in  the  iron  manufacture,  might  be  used  with  slight  modifi- 
cations, or  furnaces  in  the  style  of  Siemens's  continuous 
melting  plan.    With  the  exception  of  the  color,  this  glass 
could  be  produced  in  all  degree  of  hardness  and  softness 
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siaggiaw.  suitable  for  different  purposes.  For  the  terracotta  articles 
now  so  extensively  used  in  Europe  those  made  with  slag- 
glass  could  bo  substituted,  and  so  made  and  ornamented  as 
to  be  a  vastly  cheaper  substitute. 

siag-wooL  The  utilization  of  slag  in  another  direction  has  already 

been  introduced  in  this  country.    At  the  Clove  Furnace, 

cio™ Furnace,  Greenwood  Iron  Works,  Orange  County,  New  York,  a  man- 
ufactory has  been  started  for  the  production  of  mineral  wool, 
so  called,  used  as  a  non-conducting  substance  for  lining 
roofs,  protection  against  fire,  etc.  The  slag  in  its  molten 
state  is  drawn  from  the  blast  furnace  and  emptied  into  a 
tank  carried  upon  a  small  wheel  truck  or  car.  The  car  runs 
upon  a  railway  and  is  carried  opposite  the  wool-house, 

Modecmpioyed.  which  is  lined  inside  with  thin  sheet-iron.    There  are  two 
floors,  but  the  upper  one  does  not  run  the  whole  distance  of 

operation.  the  building.  The  operation  is  as  follows :  The  car  filled 
with  hot  glass  is  brought  opposite  the  apertures  in  the  wool- 
house,  the  glass  is  allowed  to  drop  upon  a  runner  in  a  small 
stream,  steam  is  conveyed  under  the  runner,  and  as  the  glass 
drops  it  is  met  by  the  jet  of  steam,  which  blows  it  witli 
great  force  inside  of  the  wool-house  in  very  thin  filaments. 
In  order  to  obtain  proper  filaments  the  glass  must  not  be 
too  liquid,  but  of  a  sufficient  degree  of  plasticity  only.  The 
effect  of  the  steam  or  air  jet  is  to  detach  from  the  flowing 
stream  a  small  hot  shot,  which  furnishes  the  basis  for  the 
filament ;  the  smaller  the  shot  the  smaller  the  filaments. 
It  has  been  found  that  by  regulating  the  heat  of  the  flow- 
ing stream  and  the  strength  of  the  steam  jet,  the  shot  re- 
maining may  be  reduced  to  less  than  one-sixteenth  of  an 
inch  and  is  not  necessary  to  be  separated  from  the  wool,  as 
it  does  not  impair  its  effect.  The  lightest  wool,  carried  to 
the  upper  floor,  is  entirely  free  from  the  residuary  balls. 
wS"ww>itlieni!n"     ^is  mineral  wool  being  non-combustible,  and  of  very 

fine  texture,  answers  the  conditions  for  a  good  non-con- 
ductor of  heat.  It  has  been  applied  as  a  coating  for  steam- 
boilers,  engine  cylinders,  steam-domes,  pipes,  a  lining  for 
ice-houses,  brewers'  vaults,  refrigerators,  etc.  It  should  be 
applied  loose,  without  crushing,  as  although  it  is  perfectly 
elastic  yet  it  is  apt  to  be  broken  in  small  pieces  which  easily 
escape  confinement.  This  wool  has  received  an  extensive 
application  in  England  under  the  name  of  slag- wool )  and 

Also  known  m  in  Germany,  where  it  is  known  as  silicate  cotton,  a  cubic  foot 

silicate  cotton.  _         *  '     ,      rt/x  ,.         ,      n  '      „. 

costs  from  10  to  20  cents,  according  to  fineness  of  filaments. 

mauwooi.  Fine  glass-wool  or  glass-cotton  is  made  in  Austria  in 
very  fine  white  and  colored  filaments,  and  is  used  for  the 
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manufacture  of  cloth,  laces,  ladies'  fancy  articles,  etc.    T     gum^oool 
do  not  believe,  however,  that  this  glass  is  capable  of  a  very       suitable  for 
wide  range  of  application,  since  it  is  subject  to  break  into  J^^mo©? JSe 
short  fibers  whenever  it  is  submitted  to  a  certain  pressare  52>plJ0*[{°nf  °  ^; 
while  folded.     A  quantity  of  this  glass  wool  I  brought  tr- 
over from  the  Exhibition  and  put  away  in  an  envelope,  on 
being  opened,  shows  a  pretty  large  percentage  of  white, 
short,  broken  fibers  settled  at  the  bottom.    This  would  in- 
dicate that  glass,  even  in  such  an  attenuated  condition,  still 
retains  to  a  certain  degree  the  peculiar  brittleness  of  all 
glass.    In  the  weaving  process  a  largo  proportion  of  these 
fibers  must  be  lost,  and  a  fabric  folded  and  put  under 
pressure  could  not  resist  the  deterioration  of  such  a  treat- 
ment, and  would  show  a  number  of  broken  fibers  in  the 
folded  places. 

Mechanical  tO0l8.  Mechanical  tools. 

While  Europe,  to  attain  perfection  in  manufacturing,  has 
had  to  depend  upon  the  superior  skill  of  workmen,  in  this 
country,  being  entirely  deprived  of  skilled  labor  in  the  be- 
ginning, we  have  had  to  depend  upon  the  substitute  of 
mechanical  devices.    The  inventive  genius  of  our  people  American  facii- 
proves  the  old  adage,  "Necessity  is  the  mother  of  inven-  y  n  nven  °n' 
tion*  to  be  a  true  one.    Necessity  has  poiuted  out  the  want 
to  be  supplied.     This  is  one-half  6f  the  iuvention,  as,  when 
we  know  what  we  want,  we  can  always  find  mechanical 
means  to  accomplish  our  end.     The  inventive  genius  of 
this  country  has  also  been  greatly  fostered  by  our  wise 
patent  laws.     The  question  of  self-interest  or  profit  is  a   0ur  wto0  pftt. 
factor  in  inventing  which  cannot  be  ignored.    It  is  to  beentlawa- 
hoped  that  the  attempts  which  have  been  made  lately  to 
procure  national  legislation  to  use  by  force  the  property  of 
inventors  and  to  deprive  them  of  its  control  will  be  frowned 
down  by  all  those  who  have  the  prosperity  of  this  country 
at  heart,  and  who  have  a  well-defined  idea  of  the  sacred 
right  of  property,  be  it  patent  property  or  any  other. 

In  glass-making,  as  in  other  industries,  the  scarcity  of  ,  ,„  Scarcity  of 

'  skilled  labor  our 

skilled  labor  drove  our  people  to  devise  means  for  accom-  incentive  to  the 
plishing  work  without  its  aid.    We  were  naturally  driven  oninery. 
to  machinery.    To  obviate  hand-blowing,  a  process  which 
is  very  difficult  to  master,  shaping  with  press  and  iron 
molds  was  substituted.    The  beneficial  results  of  this  in- 
vention are   incalculable.     It  placed  our  manufacturers   iron  molds  ami 
in  a  position  to  make  regular  and  cheap  wares,  while pre8B6H* 
skilled  labor  became  no  longer  necessary.    The  simplicity 
of  the  operatibn  of  pressing  glass  was  such  that  in  a  very 
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Mechanical  toots,  short  time  men  could  be  trained  to  perform  the  work.    It 

does  not  require  much  knowledge  to  train  men  to  gather 

glass,  drop  it  into  a  mold,  and  cut  off  a  sufficient  quantity. 

The  moid  and  The  glass  now  being  in  the  iron  mold,  a  plunger  is  made  to 

p  «ng©r  press,    pj^gg  fae  plastic  mass,  and  in  solidifying,  by  cooling,  the 

objects  retain  the  form  of  the  mold  and  the  plunger.  A  sim- 
pler operation  can  scarcely  be  devised.  This  invention  was 
the  royal  road  to  success.  Then  came  improvements  fast 
and  thick  in  combinations  of  the  different  pieces  of  molds, 
improvements  in  presses,  and  tools  for  holding  the  pieces 
while  being  fire-polished. 
Goblet  press.  One  of  the  most  important  inventions  in  pressing,  one 
which  in  my  opinion  was  the  foundation  of  goblet-pressing, 
Cup-sbaped  is  the  cup-shape  given  to  the  foot  in  the  mold  instead  of 
pressing  it  flat  as  in  the  finished  shape.  This  invention  is 
evidently  based  upon  the  principle  that  in  flowing  sharp 
angles  should  be  avoided  and  curves  substituted.  By  this 
means  glass  is  made  to  flow  gradually  in  easy  curves  and 
the  wrinkling  of  surfaces  is  avoided.  It  it*  a  principle  which 
should  never  be  forgotten  by  inventors — a  principle  of  the 
utmost  importance  to  produce  smooth,  clear,  and  even  sur- 
DUficnity  of  faces.    One  of  the  defects  of  pressed  glass,  and  which  shows 

oipiesCinL*btbe  its  inferiority  to  cut  glass,  is  the  difficulty  of  producing  and 

press.  maintaining  sharp  angles.    If  we  succeed  in  obtaining  these 

Loss  of  sharp-  angles  to  our  satisfaction  in  the  mold,  in  fire-polishing  and 

String.     T*p°  in  reheating  we  are  very  apt  to  lose  them.    The  heat  taking 

effect  at  first  upon  the  thinnest  parts,  the  angles,  softens 
them  and  the  sharpness  is  lost.  To  obviate  this  to  a  certain 
degree,  it  has  been  imagined  to  so  shape  the  iron  molds  that 
the  angles  stand  in  bolder  reliefs,  viz,  the  angles  are  length- 
ened in  the  molds.  It  will  be  seen  that  if  the  heat  softens 
these  angles  they  yet  stand  enough  in  relief  to  give  marked 
and  distinct  outlines. 
Mode  of  obvi-     To  obviate  the  uneven  surface  of  flat  or  fluted  articles, 

ating  uneven  sur-   ,,,,.  _  ,         •       ^ 

faces.  the  molds  have  been  constructed  so  as  to  make  the  Antes 

deeper  in  the  middle,  and  with  angles  slanting  towards  this 
point  It  will  be  seen  that  a  flute  composed  of  two  angles 
tending  to  the  center  is  not  as  likely  to  show  defects  as  if 
it  was  of  a  plain  flat  surface.  Although  these  improvements 
have  accomplished  much  towards  attaining  perfection, 
pressed  glass  will  never  attain  the  beauty  of  cut  glass. 
Kns  left  at  the     Another  defect  of  pressed  ware  is  the  marks  left  on  the 

KJSl*"  °f  the  glass  at  points  where  the  different  pieces  of  the  mold  are 
joined  together.  However  skillfully  the  molds  may  be 
made,  in  course  of  time  the  joints  will  work  loose  through 
the  expansion  and  contraction  of  the  metal,  and  the  glass 
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will  gradually  be  pressed  in  the  loose  spaces  of  the  joints,  ***«**«**  «*>*•■ 
thereby  imprinting  on  the  surface  of  the  articles  ribs  or   oiasa-presscs. 
sharp  threads,  marring  the  beauty  of  the  work.    Among 
the  notable  improvements  made  in  molds  and  presses, 
the  following  are  some  of  the  more  particularly  worthy  of 
notice : 
To  obviate  the  mold-marks,  molds  have  been  made  to  open      Suppressing 

mold-marks. 

at  such  places  and  parts  of  the  design  that  they  can  scarcely 
be  seen — in  goblets,  for  instance,  the  marks  are  left  on  the 
edges  of  angles;  also  in  combining  the  molds  so  as  to  leave 
the  marks  on  the  edge  of  the  scallop  made  by  the  top  of 
flutes  in  a  goblet  or  tumbler. 
Molds  have  been  made  with  different  mechanical  devices  ifcubie-phuxger 

press. 

to  operate  a  plunger  above  and  another  below,  in  order  to 
form  two  cavities,  such  as  the  cup-shaped  foot  and  the  bowl 
of  a  goblet.    Letters,  monograms,  and  ornaments  have  been    Lettering  and 
made  by  introducing  lateral  pieces  in  molds  containing  the      8n8' 
proper  designs.    These  pieces  are  changeable,  and  the  same 
shaped  article  may  be  made  having  different  lettering,  etc. 
Curved  tubes  and  glass  slippers  have  been  made  by  giving  Molding  cnrved 
the  plunger  a  descending  curvilinear  instead  of  a  vertical hoUow  Hrticle" 
motion. 
Lamps,  goblets,  and  similar  articles  have  been  made  by   Molding  lamps 

,  and  go  Diets. 

first  pressing  the  foot,  then  blowing  the  head  or  body  upon 
it,  placing  the  foot  in  suitable  bearings  to  connect  the  two 
together.  The  upper  part  may  either  be  blown  in  a  mold 
or  previously  shaped  with  tools  and  made  to  adhere  while 
the  glass  is  hot.  Goblets  are  also  made  by  first  pressing 
the  bowl  and  stem,  inverting  the  goblet,  then  pressing  the 
foot  upon  the  stem.  When  the  pieces  are  rotated  in  the 
mold  the  foot  is  placed  upon  a  pivoted  rotating  form. 

Pieces  which  are  wider  at  top  than  bottom  cannot  be  Molding  taper 
pressed  in  the  usual  way,  since  the  plunger  is  always  a"001* 
cone,  which  must  be  pushed  into  the  mold  and  withdrawn. 
These  pieces  are  pressed  bottom  up,  and  lips  or  projections 
sufficient  to  form  the  bottom  are  formed  in  the  mold.  The 
piece,  after  being  pressed,  is  withdrawn  from  the  mold,  the 
bottom  is  heated,  and  with  a  tool  the  lips  are  brought  to- 
gether to  close  it  up. 

Pieces  requiring  to  have  designs  pressed  in  the  side  which   Molding  am- 

±  ±1  *  .  \     «  u         j.  oles  with  lateral 

would  prevent  them  from  coming  out  of  a  mold  made  in  one  designs. 

piece,  have  been  made  by  having  sliding  lateral  pieces 

placed  in  the  side  of  the  mold.    These  pieces  are  moved 

forward  and  withdrawn  by  suitable  means,  leaving  the 

piece  free  to  come  out  of  the  mold.    Improvements  in  the 

same  order  have  also  been  made  for  molding  handles  or  dielokUng  bM 
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Mcetianieai  toots,  ftfrming  holes  in  handles  by  means  of  sliding  pieces,  which 

Glass  presses,  are  pushed  through  the  side  of  the  mold  and  withdrawn  to 

take  the  pieces  oat. 

ci«°Tdnig]atei&     When  articles  are  so  shaped  on  the  outside  as  to  present 

protuberances.    a  few  protuberances,  and  it  is  not  thought  advisable  to  open 

the  mold,  in  order  to  avoid  mold-inarks  the  molds  are  so 
combined  that  the  protuberances  are  made  by  sliding  lat- 
eral pieces,  which,  when  withdrawn,  allow  the  object  to  be 
taken  out  of  the  mold. 

tooknth  8bapiDg     *n  8^aPinS  tools  for  mouths  of  bottles,  jars,  etc.,  we  have 

several  combinations  to  produce  effects  not  to  be  obtained 
by  hand. 

too?eck8haph,s  ^e  or^inary  neck-shaping  tool  for  making  bottle  necks 
is  made  of  a  central  pivoted  piece  to  form  the  inside  of  the 
neck  and  two  stationary  pieces  to  form  the  outside.    Some- 

intcntai-scrr w  times  the  necks  of  certain  jars  require  to  have  a  screw  shape 
molded  in  the  inside.  To  accomplish  this  the  central  piece 
of  the  shaping  tool  is  made  screw  like,  and  the  two  outside 
nibbing  pieces  of  the  desired  shape,  according  to  the  style 
Necks  with  of  jar.  It  is  sometimes  desired  to  form  cavities  or  pro- 
jections in  or  on  the  necks  of  jars;  this  is  usually  done  by 
having  laterally  moving  pieces  attached  to  the  inside 
former  or  the  outside  jaws,  as  the  case  may  be;  these  sliding 
pieces  are  operated  when  the  tool  is  at  rest  after  shaping 
the  neck.    In  the  same  order  of  tools  may  be  classed  the 

PouriDgiips.  formers  for  making  the  pouring  lips  on  the  neck  of  cruets. 
These  tools  have  suitably  shaped  jaws,  which  are  pressed 

pierced  necks  against  the  neck  to  give  it  the  proper  slant.  It  is  also  de- 
Mid  covers.        sirable  sometimes  to  make  holes  in  the  side  of  a  jar  or  a  jar 

cover.  This  is  done  by  having  metallic  pegs  placed  on  the 
outside  jaws,  which  are  pushed  in  through  the  metal  to 
pierce  it.  The  middle  piece  fitting  the  inside  of  the  bottle 
neck  in  some  of  the  forming  tools  is  so  made  that  at  the 
time  of  entering  it  is  very  narrow,  but  is  gradually  widened 
by  forcing  apart  the  two  sections  of  which  it  is  made. 

Molasses  cans.  Molasses  cans  are  now  made  with  a  glass  pouring  lip  at 
top  and  slanting  channel  to  run  the  dripped  molasses  into 
the  can  again,  the  whole  being  closed  by  a  metallic  cover. 
To  form  the  glass  lip  the  piece  is  molded  upside  down, 
with  bottom  flaps  to  close  up  the  can.  In  this  position 
the  can  forms  a  cone;  the  pluuger  can  therefore  be  pushed 
in  and  withdrawn  with  facility.  The  bottom  of  the  mold 
is  made  of  a  suitable  shape,  and  the  plunger  is  so  combined 
with  the  bottom  piece  that  the  opening  in  the  mouth  of  the 
can  is  made  at  the  same  time  as  the  body  is  pressed.  This 
is  accomplished  by  the  combination  of  a  movable  bottom 
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with  sharp  angles,  so  that  when  the  plunger  passes  the  -m***"****  tooit. 
sharp  angles,  and  fitting  close  against  these,  the  bottom    oiaMprcs**. 
piece  of  glass  is  cut  off  as  the  mold  bottom  recedes.    By 
this  device  clock  frames,  decanters,  pipes  open  at  both  ends, 
etc.,  are  also  made. 

Handles  have  been  pressed  in  separate  molds  and  the   Handle*, 
body  of  the  object  subsequently  blown  upon  them  in  another 
mold,  the  operation  cementing  the  two  together  while  the 
metal  is  hot.    Small  hand  lamps  have  been  blown  in  ordi-  u     Lamps  with 

*  handles. 

nary  iron  molds,  and  the  handle  formed  by  allowing  hot 
plastic  glass  to  descend  in  a  channel  at  the  side  of  the  mold 
until  the  two  ends  meet  the  bowl  of  the  lamp  and  become 
cemented  to  it  while  hot. 

Lamps  have  been  made  with  the  foot  and  bowl  fastened  ,l«*p  t»di<* 
together  by  means  of  a  metallic  ferrule  screwed  over  the  two  screw  coupling. 
parts.  In  order  to  obtain  the  screw-pegs  at  the  bottom  of 
the  lamp  bowl  and  the  top  of  the  foot,  molds  have  been  de- 
vised so  as  to  give  to  the  bottom  piece  of  the  mold  a  rotary 
motion  to  withdraw  it  from  the  formed  peg.  This  style  of 
forming  screws  is  to  avoid  the  mold-marks  which  are  made 
when  the  mold  opens,  but,  in  my  opinion,  it  is  complicating 
the  mold  to  obtain  but  a  slight  advantage. 

In   telegraph   insulators,  however,  requiring  a  hollow    insulators 
screw,  the  rotating  retreating  bottom  piece  becomes  a  neces- 
sity, as  the  plunger  cannot  be  pushed  and  withdrawn  owing 
to  the  projecting  screw  threads. 

Lamps  are  blown  with  metallic  pegs  or  collars  embedded  LampswiHime- 
in  the  glass.  The  pegs  are  previously  heated,  set  into  law. 
iraesses  in  the  molds,  and  the  lamp  blown  over  it.  I  do 
not  think  this  a  very  good  improvement,  for  the  rate  of  ex- 
pansion of  iron  or  metal  is  so  different  from  that  of  glass 
that  it  frequently  happens  that  this  inequality  causes  the 
glass  to  crack. 

Hound  glass  balls  used  for  casters  or  for  shooting  at  are  Balis, 
now  made  by  using  molds  containing  several  sections,  which 
leave  only  a  small  connection  of  glass  between  each  ball. 
A  rod  of  hot  glass  is  prepared,  then  rolled  lengthwise  over 
the  different  sections  of  the  mold;  the  glass  is  gradually 
shaped  into  several  balls,  slightly  attached  together  by  thin 
connections;  these  are  easily  severed,  and  the  balls  are  then 
perfectly  round. 

Glass  chandeliers  in  imitation  of  their  costlier  brothers  in    chandeliers 
cut  glass  are  now  pressed  and  molded  at  a  very  low  cost. 
To  press  these  chandeliers  iron  molds  of  the  proper  shape 
are  used,  and  the  plunger  is  as  usual  made  of  corresponding 
shape.    To  make  the  holes  for  the  mounting  pipes  and  the 
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Mechanical  tools.  gas  cocks  the  plunger  carries  lengthened  pegs  which  fit 
GiaeB-preesea.  closely  into  corresponding  holes  in  the  mold,  and  as  the 
plunger  descends  the  holes  are  cut  out.    These  chandeliers 
are  also  blown  instead  of  pressed.    The  blowing  molds  are 
of  iron,  properly  shaped ;  the  pieces  are  blown  as  usual,  with 
a  blow-over  piece,  which  is  detached  by  any  of  the  well- 
ciiandeiiers.    known  ways.    This  style  of  chandeliers  consists  of  a  series 
of  blown  or  pressed  pieces,  which  are  mounted  on  metallic 
gas  pipes  and  fastened  at  the  ends.    It  will  readily  be  seen 
that  this  mode  of  manufacture  cheapens  the  cost  very  ma- 
terially. 
Movnbie-bot-     Molds  have  been  made  with  movable  bottoms  to  allow 

torn  molds. 

the  surplus  glass,  when  in  excess,  to  force  the  latter  down, 
thereby  increasing  the  thickness  of  the  bottom  piece.  In 
order  to  equalize  the  distribution  of  heat  in  iron  molds,  they 
have  been  so  made  that  by  varying  the  thickness  of  the 
different  parts  the  cooling  and  heating  become  equalized. 
Battery  jars.  To  manufacture  battery  jars,  having  tubular  formations 
running  from  top  to  bottom,  a  ring  plate  is  used,  having 
two  mandrels  attached  to  it  and  falling  into  suitable  recesses 
in  the  bottom  of  the  mold.  This  ring  plate  being  adjusted 
in  the  mold,  the  plunger  is  made  to  come  down,  and  by  its 
pressure  the  hot  glass  is  made  to  run  around  the  mandrels 
while  the  jar  itself  is  being  formed.  The  plunger  having 
been  withdrawn,  the  mandrel  plate  is  pulled  out,  and  the 
tubular  cavities  now  appear  properly  formed. 
in?articies! flar"  Articles  wider  at  the  bottom  than  at  the  top,  on  the  out- 
side may  be  pressed  by  introducing  between  the  outer  shell 
of  the  mold  and  the  plunger  a  cyliuder  tapering  wider  from 
top  to  bottom.  The  inside  of  the  article  must  of  course  be 
made  tapering  downward  towards  the  center,  so  that  the 
plunger  may  be  withdrawn.  It  will  be  understood  that  the 
plunger  having  been  withdrawn,  the  article  being  wider  at 
the  bottom  than  at  the  top,  it  cannot  yet  be  taken  out  of  the 
mold.  To  do  so  the  intermediate  cylinder  is  withdrawn,  and 
the  article  is  now  left  perfectly  free  to  come  out. 
cte8w?th^uiainl"  ^  combination  mold  has  been  made  to  press  molasses 
bodice.  cans  and  such  articles  which  are  wider  in  the  middle  than 

at  both  ends.  It  is  plain  to  be  seen  that  to  make  such  cans 
no  plunger  can  be  used  to  press  the  article  all  the  way  down 
on  account  of  the  belly  of  the  can.  To  obviate  this  incon- 
venience, molds  have  been  made  of  several  pieces,  as  follows : 
The  upper  part  of  the  can,  consisting  of  the  neck  and  handle, 
is  pressed  in  a  mold  having  a  movable  bottom  piece  which 
is  run  up  past  the  belly  of  the  can,  but  only  to  a  proper 
distance,  so  that  the  bottom  may  be  left  thick  enough 
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to  furnish  sufficient  material  to  form  the  body  of  the  can.  Ufa*****  toou. 

The  plunger  is  provided  with  air  passages  to  admit  of  the    Glass-presses. 

body  being  blown.    The  lower  part  of  the  mold,  through 

which  the  bottom  piece  ascends,  is  made  of  the  proper  shape 

to  form  the  body  and  bottom.    The  operation  is  as  follows : 

The  mold-bottom  piece  is  run  up  to  its  proper  height,  glass    Mowim   art*. 

clss  with  uolffiiig 

is  introduced  in  the  mold,  the  plunger  is  brought  down,  bodies, 
thereby  forming  the  neck  and  handle  of  the  can  and  a  thick 
glass  bottom.  The  mold  bottom-piece  is  now  lowered,  the 
thick  glass  bottom  is  dilated  and  made  to  fit  the  lower  mold 
by  the  pressure  of  the  air  sent  through  the  plunger,  thereby 
finishing  the  piece. 

Another  mode  of  manufacturing  molasses  cans  consists  in  Molasses  cans. 
pressing  the  neck  and  handle  in  a  separate  mold,  making 
the  inside  of  the  neck  slightly  tapering  upwards.  The  body 
of  the  can  is  then  blown  in  the  usual  form  of  mold,  and  the 
two  parts  are  cemented  by  running  the  neck  piece  of  the 
body  into  the  pressed  neck,  and  cement  is  then  poured  into 
the  space  left  between  the  two. 

In  order  to  facilitate  the  molding  of  plain  blown  arti-    Molding  plain 

i  11  i    j  i*i    j.j»  j    l  blown  articles. 

cles,  molds  are  mounted  on  revolving  platforms,  and,  by  a 
suitable  combination  of  levers,  are  made  to  open  and  shut, 
even  when  the  platform  is  revolving.  The  molds  may  be 
made  of  a  series  of  rollers  shaped  so  as  to  make  the  de- 
sired article,  or  of  sections  of  molds,  or  two  solid  halves. 
The  mechanism  for  revolving  the  mold-bearer  may  be  cog- 
wheels or  other  gearing. 

It  is  sometimes  desirable  to  make  certain  articles  with  Moldin«  a,^. 
openings,  such  as  on  the  top  of  a  lamp  head,  to  leave  an  j^1™*  °Pen- 
opening  for  filling  the  lamp.  These  holes,  or  openings,  are 
produced  as  follows :  After  the  lamp  head  has  been  properly 
shaped,  a  small  quantity  of  hot  glass  is  dropped  upon  the 
lamp  top,  which  has  been  previously  reheated.  The  lump 
and  the  top  of  the  lamp  being  now  sufficiently  plastic,  a  tool 
somewhat  in  the  style  of  those  for  forming  bottle  necks  is 
used.  This  tool  consists  of  an  annular  piece,  which  is  brought 
over  the  hot  lump  of  glass  and  shapes  the  outside.  While 
this  annular  piece  is  in  contact,  a  central  pin  is  pushed  for- 
ward and  pierces  the  glass,  thus  producing  the  opening. 
Should  it  be  wanted  to  cement  a  cap  over  the  opening,  the 
shaping  tool  is  provided  with  two  levers  having  ends  prop- 
erly shaped  for  the  purpose.  These  ends  are  pressed  on  the 
outside  of  the  tube  and  form  recesses. 

Many  articles,  after  being  molded,  pressed,  or  blown,  re-  Sprillg  mapB 
quire  to  be  held  by  the  foot  for  fire-polishing,  or  giving  them  forflre-poiisbinR. 
the  final  shape.   It  has  been  customary,  heretofore,  to  fix  the 
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Mechanical  tools.  f00t  to  a  piece  of  hot  glass  on  the  end  of  an  iron  rod,  and  the 

finishing  is  then  put  on.  To  detach  the  pieces  it  is  necessary 
to  part  the  two  by  giving  a  sharp  blow  on  the  iron  rod.  The 
foot  frequently  retains  pieces  of  broken  glass,  which  must  be 
spring  snaps,  removed  by  grinding.  To  avoid  this,  spring  "  snaps p  are 
used.  These  consist  of  a  couple  of  jaws  mounted  on  springs, 
so  that  they  can  open  and  shut.  These  jaws  are  fastened  at 
the  end  of  an  iron  rod,  like  a  blow-pipe. 

If  a  goblet  is  to  be  finished,  the  operation  is  as  follows : 
The  Jaws  are  made  to  open,  and,  by  the  action  of  the  springs, 
they  immediately  close  upon  the  foot  and  hold  the  goblet 
ready  to  be  finished.  Sometimes  these  jaws  are  so  arranged 
that  they  Can  be  set  forward  and  back  and  fastened  by 
screws.  This  admits  of  holding  a  large  variety  of  pieces  of 
different  sizes, 
cooling  hcaw     When  pressing  glass  continuously  for  a  long  time,  the 

blast.  molds  often  get  heated  too  high,  and  in  this  state  glass  is 

very  apt  to  stick  to  them.  This  inconvenience  is  now  done 
away  with  by  a  system  of  blowing  air  into  the  molds.  By 
means  of  a  revolving  fan,  or  other  device,  and  tin  pipes  ar- 
ranged around  the  furnace,  a  continuous  stream  of  air  is 
furnished.  India-rubber  pipes  are  attached  to  the  tin  pipes 
at  suitable  places.  By  means  of  these  pipes,  aft  er  each  press- 
ing, or  as  often  as  necessary,  a  stream  of  air  is  sent  inside 
of  the  mold,  thereby  cooling  it.  The  air  circulating  in  the 
pipes  may  also  be  used  for  ventilation  and  cooling  the  glass- 
house. 

of  *tetmPTogU88  ^  *a*e>  a^emPte  have  been  made  to  use  presses  for  press- 
pressing.  ing  glass  by  steam  or  compressed  air.  One  of  these  presses 
has  a  set  of  molds  carried  upon  a  revolving  bed,  and  is 
operated  by  a  presser  like  a  hand-press.  The  power,  how- 
ever, is  applied  to  the  presser  by  means  of  an  auxiliary 
steam  engine,  which  is  continually  at  work.  Whenever  an 
article  is  to  be  pressed,  by  suitable  leverage  the  presser  is 
forced  down,  then  released,  the  bed-plate  revolves  far  enough 
to  bring  another  mold  under  the  presser,  and  the  operation 
is  repeated  as  often  as  desired.  Mechanism  is  attached  and 
operated  also  by  steam  so  as  to  push  the  pieces  out  of  the  mold 
after  they  are  pressed.  These  are  the  principal  features  of 
the  invention. 
Application  of    iD  the  other  press  steam  is  replaced  by  compressed  air 

compressed  air.  *  r  v  r 

contained  in  a  reservoir,  which  may  be  filled  by  means  of  au 
air-compressing  engine.  The  bed-plate  carrying  the  mold:; 
has  a  rectilinear  motion.  When  an  article  is  to  be  pressed, 
the  mold  is  brought  under  the  presser ;  by  means  of  suitable 
valves  and  pipes,  air  is  sent  to  a  cylinder  piston  carrying  the 


I 
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plunger.    The  pressure  of  the  air  forces  the  presser  down  ***•«*«*  u>ou. 
into  the  mold,  the  valves  are  reversed,  and  the  piston  and  Compressedair. 
presser  fly  back.    A  new  mold  is  now  under  the  plunger.    oixwa-preM. 
The  operation  may  be  repeated  as  often  as  desired  by  simply 
opening  and  closing  the  air  valves.    In  this  press,  as  in  the 
other,  the  pieces  are  forced  out  of  the  molds  by  rising  plugs 
or  bottoms.    The  different  motions  of  this  press  are  entirely 
automatic,  with  the  exception  of  operating  the  air  valves. 
In  order  to  form  the  air  bubbles  which  are  often  seen  in-       inoiomdair 

bubbles. 

side  of  solid  pieces  of  glass,  they  have  been  pressed  with 
cavities  on  the  outside,  and  after  t>eing  reheated  they  are 
closed  by  pressing  the  outside  down  with  suitable  tools,  thus 
inclosing  the  air  in  the  cavities. 

In  making  chimneys  many  ingenious  devices  are  now  used.  Molds  for  mak 
They  are  blown  in  metallic  molds,  having  piercers  attached  nefs.  mp" 
to  the  bottom  to  open  the  lower  part  of  the  chimney. 
Sometimes,  in  order  to  have  the  chimneys  cut  at  the  proper 
height,  creasers  or  cutters  are  added  at  suitable  places  in 
the  mold,  which,  by  rotating  the  piece,  indent  it  suffi- 
ciently so  that  the  superfluous  parts  may  be  broken  off. 
Molds  have  been  made  with  a  base  terminating  in  a  very 
sharp  angle.  When  the  glass  enters  the  mold  the  blower  al- 
lows the  glass  to  reach  into  the  angular  cavity,  gently  blows, 
and,  when  finishing,  increases  the  force  of  his  blowing, 
thereby  spreading  the  glass  at  the  bottom  of  the  chimney 
against  the  thin,  sharp  base  into  a  very  thin  sheet  of  glass, 
which  can  subsequently  be  taken  off  very  easily.  Chimneys 
are  pressed  in  molds  having  knife-edges  inserted  at  the  bot- 
tom, thereby  reducing  very  materially  the  thickness  of  the 
glass  at  that  point.  The  piece  retnaiAing  beyond  the  crease 
thus  produced  can  be  knocked  off,  leaving  the  chimney  open 
at  both  ends. 

The  recent  tendency  of  work  in  making  chimneys  is  to  h?01*^  8hf& 
have  rotating  tools  of  different  shapes,  and  to  present  the  lamp-chimneys. 
article  to  be  shaped  against  it.  While  the  tool  is  rotating, 
the  different  branches  composing  it  are  made  to  expand  to 
a  definite  size  after  having  entered  the  article  while  folded 
to  their  smallest  compass.  Chimneys  are  open  at  the  bot- 
tom and  flared  at  the  top  by  means  of  these  devices.  Many 
devices  have  been  used  in  these  tools,  but  they  nearly 
all  operate  upon  the  expansion  priuciple  after  having  en- 
tered the  article.  Solid  conical  pieces  have  been  used  for 
flaring,  some  plain  and  others  ribbed,  but  they  are  all  more 
or  less  objectionable  on  account  of  creasing  or  twisting  the 
glass  by  the  large  amount  of  friction  produced.  The  most 
25  P  R VOL  3 
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Mechanical,  tool*,  successful  flarers  are  those  made  of  a  few  sectional  branches 

revolving  at  a  rapid  rate. 
opening  tools     The  cupped  feet  of  goblets  are  also  opened  by  these  flar- 
for  capped  feet,  ^  au(j  0pening  tools.    With  the  inside  flaring  or  opening 

tools,  jaws  have  been  combined  so  as  to  form  the  outside, 
moutht114  bottl0  k°th  revolving.    By  this  means  the  months  of  bottles  are 

shaped,  as  well  sis  the  extremities  of  chimneys,  etc.    These 
tools  are  supplanting  the  old  hand  shaping  tools.    In  order 
to  crimp  chimneys  sectional  blades  are  added  to  flaring  tools, 
crimping  tools,  so  that  when  the  flaring  is  finished  they  may  be  crimped  by 
pushing  the  blades  against  the  flared  end.    These  crimping 
tools  differ  in  shape,  but  are  alike  in  principle, 
shaping  rollers.     The  same  style  of  forming  tools  has  been  made  with  re- 
volving rollers  placed  on  the  end  of  a  revolving  shaft.    The 
object  to  be  shaped  is  placed  between  the  opened  rollers; 
by  suitable  mechanism  these  rollers  are  made  to  close,  the 
roller  shaft,  revolving,  causes  the  shaping  rollers  to  revolve 
by  their  Motion  against  the  object.    By  giving  different 
shapes  to  the  shaping  rollers  different  styles  of  goods  may 
be  made.    The  rollers  have  for  object  to  avoid  the  great 
friction  produced  by  solid  or  sectional  molds,  and  are  of  the 
same  nature  as  the  revolving  molds  previously  mentioned. 
nmrks^growth     *  have  thus  rapidly  sketched  the  principal  improve- 
this^ne     n  in  men*8  made  in  mechanical  tools  for  working  glass.    Many 

minor  inventions  have  been  made,  but  they  are  mostly 
modifications  of  other  devices.  Our  aptitude  to  adapt  ma- 
chinery to  our  wants  is  as  noticeable  in  glass-making  as  in 
other  branches  of  industry.  Many  inventors,  however,  not 
being  sufficiently  acquainted  with  the  peculiar  properties  of 
glass,  have  applied  to  its  working  combinations  of  machinery 
altogether  impracticable.  Glass,  while  hot,  may  be  com- 
Conductof  pared  to  plastic  dough,  and  it  is  only  in  this  state  that  it 
&***-  can  be  properly  worked.    Should  it  be  too  hot,  it  becomes 

too  liquid  and  cannot  be  worked.  In  pressing,  the  plastic 
mass  is  forced  up  and  fills  the  cavity  between  the  plunger 
and  the  inner  shell  of  the  mold.  Should  the  glass  be  too 
liquid  it  could  not  retain  the  shape  given  to  it  by  the  mold, 
and  would  fall  down  again.  Should  the  mass  be  too  cold 
the  action  of  the  plunger  would  be  hard  and  imperfect,  and 
the  friction  of  the  glass  against  the  surfaces  of  the  mold 
and  plunger  would  cause  wrinkles  to  appear  upon  the  face 
of  the  pressed  articles.  Glass  being  worked  in  a  plastic 
state,  in  order  to  get  even  and  smooth  surfaces  abrupt 
angles  should  be  avoided,  since  the  plastic  mass  cannot  pass 
a  sharp  curve  without  creasing  its  surface.  In  blowing 
articles,  shaping  with  tools,  or  blowing  in  molds,  should  the 
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glass  be  too  hot  it  cannot  retain  its  shape ;  should  it  be  too 
cold  the  shaping  becomes  difficult.  Pieces  requiring  some 
time  to  finish  them  have  to  be  reheated  again  and  again 
until  finished.  This  frequent  reheating  and  cooling  has  a 
tendency  to  produce  devitrification,  and  the  glass  loses  its 
transparency. 

Having  been  the  pioneers  in  pressing  glass,  we  retain  to  .    America  the 
this  day  the  supremacy  in  this  branch.    European  pressed  pressing. 
glass  cannot  be  compared  with  our  productions,  and,  at  the 
rate  that  mechanical  inventions  are  applied  to  its  working, 
we  certainly  should  maintain  our  position  over  all  other 
parts  of  the  world.    As  in  other  branches  of  manufacture, 
patents  have  been  issued  for  inventions  possessing  no  nov-    Patents, 
elties,  and  have  led  to  litigations  both  costly  and  vexatious. 
With  the  custom  in  vogue  in  making  appointments  in  our 
civil  service  this  can  scarcely  be  avoided.    If  examiners  in     Qnaimcations 
our  Patent  Office  were  retained  during  good  behavior,  and p^t^ce?  ta 
not  subject  to  political  changes  or  removal  to  make  places 
for  new-found  friends,  we  could  reasonably  hope  to  have  an 
efficient  corps,  in  which  each  man  would  be  thoroughly 
posted  in  his  own  particular  branch.     With  efficient  exam- 
iners, holding  their  positions  for  life  or  during  good  behav- 
ior, there  would  be  no  inducement  to  do  wrong,  nor  would 
patents  be  granted  for  inventions  known  to  other  persons 
better  posted  than  themselves.    A  patent  issued  under  the   Patents  should 

_  be    so   caieftillv 

seal  of  the  Patent  Office  and  granted  after  examination  by  granted   as    to 
such  a  corps  of  clerks  would  be  invaluable  to  inventors,  and  speck*11       "*" 
in  many  instances  such  a  document  would  be  a  sufficient 
guarantee  against  the  invasion  of  their  rights.    Whether 
we  shall  ever  reach  such  a  happy  result  in  our  civil  service 
is  for  the  people  to  decide.    In  a  popular  form  of  govern- 
ment what  the  people  wish  should  be  granted  by  our  legis- 
latures.   The  patent  laws  have  done  much  towards  fostering  influenceof  th« 
our  industries,  and  inventors,  as  a  class,  have  contributed  our  prosperity. 
much  to  our  prosperity,  besides  pouring  a  large  revenue  into 
our  national  Treasury  j  they,  therefore,  would  seem  to  have 
a  right  to  ask  the  paternal  care  of  the  government. 

CHARLES  COLNfi, 
Assistant  Secretary  to  the  U.  8.  Commissioners. 


FORESTRY. 


P.  P.  BAKER. 


(Bxtraot  from  the  Official  Ctasifioation.] 

CLASS  44.— PRODUCTS  OF  THE  CULTIVATION  OF  FORESTS  AND  OF  THE 

TRADES  APPERTAINING  THERETO. 

Specimens  of  different  kinds  of  forest  trees. 

Wood  for  cabinet  work,  for  fire- wood,  and  for  building.  Timber  for  ship-building ; 
staves;  cleft-timber  shingles. 

Cork :  bark  for  textile  purposes.  Tanning,  coloring,  odoriferous,  and  resinous  sub- 
stances. 

Products  obtained  from  forests:  charcoal  and  dried  wood;  raw  potash;  turnery; 
basket-work ;  straw  work ;  wooden  shoes,  etc 
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Doubtless  an  exhaustive,  and  possibly  an  interesting, 
report  might  be  made  of  the  features  of  the  exhibition  of 
forest  products,  implements  of  forestry,  etc.,  made  at  Paris; 
but,  in  the  understanding  of  the  writer,  such  is  not  the 
object  of  these  reports,  bnt  rather  to  lay  before  the  people  n^^  **  tbe 
of  the  United  States,  in  a  concise  form,  the  general  informa- 
tion  derived  from  an  examination  of  the  products  and  proc- 
esses exhibited;  to  deal  with  causes  rather  than  effects; 
and  to  give  an  idea  of  the  systems  by  which,  in  European 
countries,  under  difficulties  unknown  in  America,  the  science 
of  forestry  has  been  fostered,  protected,  and  well-nigh 
perfected,  and  the  magnificent  exhibition  at  Paris  made  a 
possibility. 

^Restricted  thus  to  one  view  of  the  question,  the  reporter 
is  farther  hampered  by  the  reflection  that  already  the  whole 
subject  has  been  ably  treated  by  writers  who  have  brought 
to  bear  upon  it  the  resources  of  immense  observation  and 
profound  scholarship.  The  labors  of  the  Hon.  George  P.  o«o.p.Mardi. 
Marsh  in  his  " Earth  as  Modified  by  Human  Action;"  of 
the  Hon.  F.  B.  Hough  in  his  reports  to  the  Commissioner  f.b.  Hough. 
of  Agriculture ;  and  of  that  veteran  in  this  department,  Dr.  ohn 

John  A.  Warder,  one  of  the  Commissioners  at  the  Vienna  warder. 
Exposition  of  1873,  to  say  nothing  of  scores  of  other  writers, 
have  left  little  to  be  said.  If,  under  such  circumstances, 
the  present  writer  can  bring  down  the  history  of  forestry  in 
Europe  to  a  later  period,  can  speak  somewhat  of  hitherto 
unrecorded  progress,  and,  what  is  far  more  important,  im- 
press upon  the  people  of  the  United  States  the  vital  impor- 
tance of  the  subject  of  forestry,  he  will  have  achieved  his 
object,  and  have  accomplished  all  that  can  be  reasonably 
expected  of  him. 

In  this  connection  he  may  say  that  it  is  not  so  much  the  tereS^iWorist 
value  of  forest  culture  as  its  practicability  upon  which  thepre8ervatip,L 
people  of  the  United  States  need  information.    The  time 
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has  happily  passed,  it  is  to  be  hoped,  when,  throughout  the 

United  States,  trees  are  considered  incumbrances  of  the 

soil,  to  be  got  rid  of  by  the  most  wasteful  and  destructive 

interest  in  re-  method s  possible.    There  is  now  as  much  anxiety  felt  for 

foresting    denn  *  ** 

ded  tracts;        the  reforesting  of  our  bare  hillsides  as  once  was  felt  for 

stripping  them  of  the  last  vestige  of  covering.    Yet,  when 

our  people  consider  the  area  thus  deforested,  and  in  addi- 

and  foresting  the  tion  the  vast  prairies  of  Kansas  and  other  Western  States, 

pbUn8,  themselves  treeless,  and  creating  in  the  course  of  settlement 

a  demand  for  the  destruction  of  countless  acres  of  the  tine 
De-foresting  forests  of  Wisconsin,  Michigan,  and  Minnesota,  the  Ameri- 

tbe    lumber    re-  .,«•..,  «  ..  , 

gions.  can,  unacquainted  with  any  system  of  lorest  culture,  un- 

accustomed to  any  State  or  Federal  legislation  on  the 
subject,  is  apt  to  exclaim,  "Who  is  sufficient  for  these 
things?" 

to^o^Sert^  The  obJect  of  thi»  brief  report  will  be  to  call  the  attention 
forest  culture.  0f  American  doubters  to  the  ancient  adage,  "What  man 
has  done,  man  may  do,"  and,  by  speaking  of  the  progress 
of  forest  culture,  inspire  a  hope  which  may  lead  to  practical 
and  successful  effort  in  the  United  States.  As  to  the  detail 
as  to  what  legislation  is  best  for  a  country  where  the  people 
are  jealous  of  governmental  interference,  that  question  must 
be  left  to  the  statesman ;  and  as  to  the  proper  varieties  of 
trees,  mode  of  culture,  and  the  like,  that  can  be  safely  left 
to  the  intelligence  of  our  nurserymen  and  farmers. 

I  will  now  give  an  outline  of  the  leading  exhibits  at  Paris, 
leaving  the  seeker  after  further  and  more  precise  investiga- 
tion to  the  catalogues  and  other  publications  resulting  from 
the  Exposition. 

fiukcr.  FKANOE. 


piSe^e^bit^     ^8  m*ght  be  naturally  expected,  the  French  exhibit  was 
Paris,  by  far  the  largest  and  most  complete.    The  displays  made, 

not  only  by  the  government  but  by  individuals,  were  un- 
equaled  elsewhere. 

The  governmental  exhibit  was  divided  into  two  groups, 
the  principal  being  made  in  the  pavilion  of  the  "Adminis- 
tration of  Forests n  at  the  Trocad^ro. 
The  chalet  of     The  Chalet,  (see  the  frontispiece  of  this  report),  was 
ores  ry.  \yn\\t  entirely  of  woods  grown  in  France,  at  h-ast  200  varie- 

ties being  used  in  its  construction.  This  building  con- 
modcisam,rep?e-^ne^  *ke  Seol0S*cal  an(l  entomological  collections  made  by 
©tunDg  of°  the  ^e  School  of  Forestry,  maps,  plans,  photographs,  and 
dunes  and  refor.  models  representing  the  processes  of  reforesting  mount- 
ain*, ains    and  of  retaining  the  shifting  surface  of  sand  hills. 

On  the  walls  was  exhibited  a  complete  collection  of  the 
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implements  used  in  forestry.    An  interesting  feature  of  this      fbahc», 

exhibition  was  a  model  showing  a  section  of  a  mountain. 

A  zigzag  track,  constructed  of  logs,  somewhat  after  the   implement*  of 

manner  of  the  ancient  " corduroy"  known  in  this  country, 

was  represented.    In  the  logs  notches  were  cut,  forming  a 

continuous  groove  for  the  runners  of  the  sleds  upon  which    Timber  slide. 

the  timber  was  transported  to  the  foot  of  the  mountain. 

The  workmen,  dressed  in  the  peculiar  costume  of  the  Modeiofmount- 
conntry,  were  represented  carefully  running  the  loaded 
sleds  down  the  steep  descent,  while  others  were  toiling  up 
the  mountain  with  the  sleds  on  their  backs,  to  be  again  with  laborers  Jn 
loaded  and  forwarded  on  the  wooden  way  to  the  foot  of  the c<>8t,,me, 
declivity.    To  make  the  scene  more  life-like,  the  natural  fea- 
tures  of  mountain    scenery,  the   yawning   ravines,  and 
plunging  water-courses  were  represented. 

Auother  view  of  the  mountain  showed  the  plantations  of  .     and  plant* 
trees  of  various  growths,  and  near  by  were  shown  the  growths. 
bleak  mountain  sides,  as  yet  untouched  by  the  labors  of  the 
forester.    A  statement  was  affixed  showing  the  length  of 
time  required  to  transform  the  seemingly  bare  rocks  to  the 
thrifty  woodland.    Other  portions  of  the  model  exhibited 
the  massive  and  costly  stone  embankment  built  to  prevent    Embankment* 
the  soil  on  the  slopes  of  the  mountains  from  beiug  washed  forest  wSlirra? 
into  the  valleys  below.    These  structures  form  a  prominent vinC8' 
feature  of  the  landscape  in  the  mountainous  portions  of 
France  and  Italy,  where  every  foot  of  earth  is  carefully 
preserved  and  patiently  and  laboriously  cultivated. 

The  exhibition  at  the  Ch&let  was  not  confined  entirely  to      Quadrupeds, 
the  products  of  processes  of  forestry,  for  in  connection  withblrd8, 
them  were  shown  the  quadrupeds  and  birds  of  France,    Taxidermy, 
beautiful  specimens  of  taxidermy,  and  also  a  magnificent    _     ,  _, 

Entomological 

entomological  collection.  collection. 

Around  the  Chalet  were  planted  over  two  hundred  varie-     .  .     A 

r  .        Arboretum    of 

ties  of  resiuous  trees,  some  already  successfully  grown  maw  varieties  of 
France,  others  in  process  of  acclimatization.    The  drawing 
given  includes  the  latter  plantation. 

Near  the  Chalet,  which  might  be  termed  the  headquarters 
of  the  "  Administration  of  Forests,"  was  a  small  building 
called  the  "Pavilion  des  Gardes."    It  was  constructed  of  oardet. 
oak  logs,  separated  by  a  lattice  of  birch  and  chestnut.    In    i*k  and  lattice 
this  building  were  exhibited  the  collection  of  seeds  and      collection  of 
cones  from  the  domain  of  Barres;  also  the  tools  employed  JJe^and  ^p16" 
in  that  forest  establishment,  and  models  and  plans  of  the 
cheese  factories  which  have  been  introduced  by  the  Be-^jj^0'006**6 
partment  of  Forests  at  different  points  in  the  Alps  and 
Pyrenees.    In  this  connection  may  be  noted  the  attention 
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****<*•      paid  by  the  French  Government  to  the  development  of  the 
mountain  departments.  One  of  the  great  resources  of  France 

Jvaaod Savohe *8  *ke  forests  of  Norway  pine  found  in  the  high  regions  of 

the  Jura  and  of  Savoy.  The  wood  is  used  extensively  in 
the  construction  of  musical  instruments,  for  which  purpose 
it  is  said  to  equal  the  wood  obtained  from  the  Black  Forest 
and  the  Tyrol,  which  at  present  furnish  the  principal  sup- 
ply. The  Exposition  furnished  an  opportunity,  which  the 
"  Administration  of  Forests  *  amply  improved,  of  display- 
ing the  resources  of  France  in  this  direction — a  new  chan- 
nel for  French  skill  and  industry. 
Exhibit  in  the     Beside  the  exhibition  at  the  Trocad6ro,  brief  mention  at 

main  building.    jeftgj.  8h0uid  ^e  mSMje  0f  the  fine  display  made  in  the  main 

building  in  the  Champ  de  Mars.     Here  were  two  rooms, 
each  of  them  50  feet  square,  completely  filled  with  the  con- 
tributions of  firms  and  individuals,  and  also  of  the  "Ad- 
Ornamental  ministration  of  Forests."     Here  were  specimens  of  orna- 

wood-work 

mental  work  in  wood,  revealing  in  perfection  the  exquisite 
taste  and  skill  of  French  artisans.  There  were  specimens 
woods  andUcork!f  °f  wooc^8  capable  of  receiving  the  highest  degree  of  polish. 
Cork  was  shown  in  great  variety,  in  its  natural  state  and 
winoTBta.  prepared  for  use.  Great  tanks  for  holding  wine  formed 
part  of  the  exhibit. 

FRENCH  COLONIES. 

yS^bUsc^the  In  the  main  building  the  French  colonies  exhibited  pre- 
.  cious  woods,  the  display  from  Algeria  being  especially  fine. 
Not  only  from  Algeria,  but  from  French  Guiana,  Marti- 
nique, Guadeloupe,  Senegal,  Gaboon,  Cochin-China,  Ooean- 
ica,  and  New  Caledonia  were  exhibitions  on  a  magnificent 
scale. 

united  state*  THE  UNITED  STATES. 


Department  of    The  exhibits  of  the  botanical  division  of  the  Department 

Agriculture. 

of  Agriculture,  at  Washington,  consisted  of  wood  sections 

of   Xe^united0*'  fc^e  P™c*Pal  forest  trees  of  the  United  States,  of  botan- 
stAtes.  ical  specimens  of  the  foliage  and  flowers,  aud  of  specimens 

of  the  larger  dry  fruits,  as  nuts  and  cones.  The  wood  sec- 
tions were  each  1  foot  in  length,  and  embraced  one  quarter 
of  a  cross-section  of  a  tree,  showing  the  bark  and  the  grain 
of  the  wood;  each  specimen  was  numbered,  and  had  the 
name  and  locality  painted  in  conspicuous  type  across  the 

8oo°U^i£i   oi^06  of  tbe  sect*011-     Ths  collection  embraced  about  300 
wood*.  species ;  of  these  there  were  25  species  of  pines,  15  species 

of  firs  and  spruces,  and  20  species  of  larches,  yews,  junipers, 
and  other  conifers ;  there  were  10  species  of  poplars  and 
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willows,  8  species  of  birches  and  alders,  28  species  of  oaks,  UWTKP  «*». 
9  species  of  hickories,  4  species  of  walnuts,  9  species  of 
elms  and  celtis,  8  species  of  ash,  9  species  of  maples — woods, 
together  with  magnolias,  bass-woods,  locusts,  cherries,  etc. 

An  interesting  feature  of  the  collection  of  the  Agricul- 
tural Department  was  a  set  of  photographs  of  the  principal  ^Pfcotographeof 
trees,  to  show  their  size  in  proportion  to  that  of  other  trees 
adjacent  to  them  in  the  forest.  The  States  of  West  Vir- 
ginia, Georgia,  and  Tennessee  were  also  represented  iu  the 
collections  of  woods. 

That  from  West  Virginia  was  very  fine,  consisting  °f  ooJE^J^PgjS 
specimens  showing  bark,  split  section,  and  planed  and  var-  species  of  wood*. 
nished  section — about  300  specimens  in  ail. 

But  Oregon  outdid  all  other  sections  of  our  country  (of  Oregon  exhibit. 
course  excepting  the  exhibit  of  the  Agricultural  Depart- 
ment), for  Oregon  made  the  only  "  State  exhibit"  at  Paris. 
The  articles  shown  were  all  placed  on  a  cabinet  made  of  cabinet  of  the 
25,000  pieces  of  wood,  all  from  the  forests  of  that  State.  SSSef   of    ** 
The  cabinet  itself  was  a  real  work  of  architectural  art. 
It  was  but  17  feet  high  and  9  feet  in  diameter  at  the 
base,  running  to  a  point  at  the  top.    The  woods  used  in 
its  construction  included  black  walnut,  ash,  cedar,  curled 
maple,  mountain  mahogany,  alder,  ebony,  and  other  varie- 
ties of  fine  wood. 

B.  P.  Olapp  &  Go.,  of  Pawtucket,  E.  I.,  had  an  exhibit  b.  p.  ciapp  & 
showing  the  products  of  dry  distillation  of  wood,  including  d^'dfitui^tton  of 
charcoal.  wood- 

J.  S.  Young  &  Co.,  of  Hanover,  Pa.,  contributed  a  series   j.  s.  Young  & 
of  specimens  illustrating  the  manufacture  of  flavorine  and 
the  various  grades  sent  to  the  market. 

Thomas  Meehan.  of  Germantown,  Pa.,  exhibited  a  collec-^    Thomas  Me- 

7  7         7  han.    forest-tree 

Hon  of  forest- tree  seeds,  which  consisted  of  about  300  speci-  seeds. 
mens  of  seeds,  all  labeled  with  their  names. 

OTHER  EXHIBITING  COUNTRIES. 

Norway  had  a  very  creditable  exhibit.    The  forest  extent   Norway. 
of  that  country  is  about  64,000  square  kilometers — one-half 
belonging  to  the  State  and  the  other  half  to  private  indi- 
viduals, who  have  the  privilege  of  cultivating  them  as  they 
see  fit. 

Sweden  had  but  14  entries,  but  under  each  of  these  there   swedes. 
was  a  large  number  of  articles.    Further  on  in  this  report 
reference  is  made  to  the  forests  and  peat  of  that  country. 

Japan  had  but  5  entries.  J»p*n. 

China  had  12  entries,  all  by  the  custom-houses  at  differ-    china. 
ent  ports. 
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*****  Spain  had  95  entries  and  a  fine  display.    At  least  half  of 

the  entries  were  by  municipalities. 

Austria,  Hun-  Austria,  Hungary,  Italy — in  fact,  nearly  every  country  of 
Europe — had  grand  displays  of  the  products  of  the  forests, 
not  only  in  the  woods  of  the  several  countries,  but  in  manu- 
factured articles. 

Gonnany.  Germany,  alone  of  the  nations  of  Europe,  exhibited  noth- 

ing in  any  department  except  in  that  of  the  arts. 
MdIcc^Sand*     England,  Ireland,  and  Scotland  had  but  a  meager  dis- 
play of  woods,  but  the  deficiency  was  made  up  by  the  col- 
onies of  Great  Britain. 

Austral  Canada  and  the  different  colonies  of  Australia  had  ex- 

hibits far  in  advance  of  any  other  countries,  with  the  excep- 
tion of  France. 

*^^%S       FOBESTAL  LEGISLATION  AND  STATISTICS. 

Hot. 

In  order  to  farther  show  the  interest  taken  in  the  subject 
of  forestry  in  several  countries,  I  purpose  giving  such  in- 
formation as  I  was  able  to  procure  touching  the  extent  of 
forests,  the  traffic  in  the  products  of  forests,  and  the  laws 
and  regulations  bearing  upon  the  subject  of  preserving 
them  and  reforesting  the  districts  made  bare  from  various 
causes.  The  information  is  taken  for  the  most  part  from  re- 
ports made  to  the  several  governments  and  printed  in  their 
Official  Catalogues  of  the  Paris  Exposition. 

fhahcb.  PRANCE. 


It  is  instructive,  as  well  as  curious,  to  trace  through  the 
history  of  France,  since  the  time  of  its  occupation  by  the 
Romans,  the  laws  on  the  subject  of  forestry. 
Hbtoiiosketoh.     At  the  time  when  France  was  occupied  by  the  Romans 
the  country  was  in  nearly  the  situation  of  the  region  now 
covered  by  the  United  States  during  the  first  300  to  400 
years  of  its  occupancy  by  Europeans.    It  was  then  that  up- 
rooting and  clearing  the  land  of  timber  was  carried  on  in 
order  to  produce  cereals  and  to  provide  for  sanitary  inter- 
v|Jj«J8*lc5^*  ests.    It  was  about  the  year  800  A.  D.  when  the  first  steps 
fi00-  were  taken  to  protect  the  forests  from  destruction;  but  it 

ordinance  of  was  as  late  as  1280  before  an  ordinance  was  passed  to  oon- 

1280 

trol  this  subject  and  officers  were  appointed  to  enforce  it. 

This  ordinance  and  the  orders  enforcing  it  were  from  time 

to  time  modified  and  enlarged,  bat  continued  without  much 

iafl0prdiMnce  of  change  dowu  to  1069.    In  that  year  Louis  XIV  issued  an 

ordinance  rearranging  preceding  laws  and  making  new  ones* 
Its  preamble  clearly  indicates  that  its  design  was  to  cause 
the  general  interest,  which  was  menaced  by  the  destruction 
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of  forests,  to  prevail  over  the  often  opposed  interests  of  the      francs. 
communes,  of  the  civil  or  religions  communities,  and  even    Forsttaiugui*- 
of  private  persons. 

The  corps  charged  with  the  application  of  this  celebrated    scope  of  the 
ordinance,  and  constituted  by  it,  extended  its  jurisdiction 
not  only  to  the  estates  of  the  royal  domain,  but  also  to  those 
of  communes,  convents,  and  civil  and  religious  corporations. 
Every  mortmain,  in  a  word,  was  administered  by  master-  Estates,  private 
ships,  and  the  woods  of  private  persons  themselves  were 
subjected  to  restrictions  judged  indispensable  to  assure  their 
preservation.     The  hunt,  fishing,  and  in  fact  everything fbh^™ltlJ«^ 
pertaining  to  the  administration  of  forests  were  also  con-  ttOT»- 
flded  to  the  vigilance  of  officers  of  the  masterships.    The 
difficulties  which  the  parliaments  opposed  to  the  registering 
of  the  ordinance  of  1669  proves  how  much  authority  it  con- 
ferred upon  the  King's  officers,  and  how  much  it  injured  the 
privileges  of  the  nobles  and  religious  corporations;  but  the  ^Cogfltot  «f  n* 
royal  power  energetically  maintained  its  right  of  protecting  interest*, 
the  great  social  interests;  and,  moreover,  being  sustained 
by  the  public  opinion,  which  was  already  powerful,  it  over- 
came the  interested  resistances  offered  by  several  parlia- 
ments.    This  superior  right  of  protecting  forests,  whose 
preservation  has  from  all  time  been  recognized  as  necessary 
to  the  existence  of  civilized  society,  has  been  claimed  by  all 
governments  which  have  succeeded  ancient  monarchy  in 
France. 

This  ordinance,  with  various  modifications,  remained  in  M  KeorganiMtion 

7  7  in  1791. 

force  until  1791,  when  there  was  a  complete  reorganization. 
At  that  time,  by  a  special  decree,  the  number  of  officers  was    officers  of  ad- 
fixed  at  35  conservators  and  303  instructors.    But  it  was m11       ^ 
not  until  1801  that  this  law  was  put  into  practical  operation. 
At  that  time  the  salaries  of  the  officers  were  as  follows : 

Franca.     Salaries. 
Administrators 10,000 

Conservators 5,000 

Inspectors 3,500 

TJnder-inspectors 2,000 

Principal  guards 1,200 

Private  guards 500 

The  decree  of  January  26, 1801,  divided  the  woods  and  for-    Decree  of  woi. 
ests  of  the  republic  into  21  conservations.  ■* 

The  first  acts  of  the  new  administration  were  to  begin  the 
regeneration  of  the  forest  property,  which  was  seconded  in 
a  very  energetic  manner  by  the  tribunals.  This,  like  all 
former  laws,  has  been  changed  as  necessity  seemed  to  re- 
quire, until  at  the  present  time  the  head  of  the  Forest  De-  Bureau  of  the 
partment  is  one  of  the  principal  bureaus  of  the  government.  23?    l)eva!rtr 
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rBAHCT-  There  are  forestry  schools  of  a  high  order,  where  pupils  are 
trained  in  all  the  sciences,  as  much  as  those  in  military 
academies.  The  students  graduated  from  these  schools  are 
Forestry  schools,  bound  to  serve  as  foresters,  as  much  as  are  those  from  mili- 
tary and  naval  schools  required  to  serve  in  the  army  and 
navy.  There  is  discipline  and  penalty  as  there  is  in  the 
army,  and  it  is  as  much  a  profession  to  be  a  forester  as  to 
be  an  airay  officer. 
Atoinistration     a  recent  French  writer  on  this  subject  says : 

of  Forests;    its  j  * 

scope  and  value.      <<  it  remains  for  as  now  to  say  what  the  past  induces  us  to  predict  fox 

the  future.  Every  one  has  been  able,  indeed,  to  see  that  the  forest  corps, 
gradually  separating  itself  from  the  traditions  of  ancient  governments, 
has  finished  by  taking  its  place  beside  the  great  public  services,  directed 
by  the  scientific  skill  and  industry  which  characterize  our  age.  Since 
the  law  of  July  28, 1860,  the  Administration  of  Forests  has  ceased  to 
be  a  simple  financial  administration.  The  part  it  plays  at  present  is  not 
simply  to  increase  by  a  few  millions  the  receipts  of  the  treasury.  To 
augment  the  public  wealth  by  the  development  of  forest  cultivation, 
to  furnish  the  marine,  agriculture,  and  industry  with  ever-growing 
resources ;  to  protect,  against  the  combined  influences  of  atmosphere 
and  water,  the  soil  and  all  the  riches  that  human  work  and  labor  have 
thus  accumulated,  to  increase  its  fertility  by  a  wise  application  of 
forces  of  organic  nature — such  is  the  high  mission  leagued  by  the  past 
to  the  forest  corps  and  the  latter  has  been  for  a  long  time  in  a  condition 
to  fulfill  it." 

^Penalties  for     ^8  a  matter  of  curiosity,  and  to  show  how  important 

the  preservation  of  the  forests  is  considered,  I  append  a 
table  showing  the  penalties  for  injuring  trees.  I  take  this 
from  the  laws  and  regulations  at  present  in  force.  It  will 
be  seen  that  the  penalties  vary  according  to  the  class  of 
classification  trees  injured.  The  first  class  is  composed  of  oaks,  beeches, 
yoke-elms,  elms,  ashes,  maples,  pines,  firs,  larches,  chest 
nuts,  lote-trees,  walnuts,  service  or  quick  trees,  and  other 
fruit  trees ;  the  second  class,  of  alders,  birches,  aspens,  pop- 
lars, willows,  and  other  species  not  comprised  in  the  first 
class. 
Graded  penal-  Penalties  for  cutting  or  carrying  away  "with  aggravating 
circumstances"  apply  to  cases  where  the  offense  has  been 
committed  in  the  night-time,  or  with  a  saw,  or  by  a  delin- 
quent who  has  been  guilty  of  the  same  before,  or  if  the 
offense  has  been  committed  with  the  aid  of  a  saw  by  a 
delinquent  who  has  been  guilty  of  the  same  offense  before. 
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Table  of  penalties  for  cutting  or  carrying  away  trees  from  the  public  woods, 

TBBE8  OF  THE  XTBST  CLASS. 


Simple  offense. 

Offense  with  aggravation. 

By  day — with  a  saw;  second 

offense ;  with  saw,  second 

By  day. 

offense.    At  night— with  a 
saw,*  second  offense;  with 

saw,  second  offense. 

Observation*, 

i 

6± 

*-* 

5 

I 

1 

nimum  fin 
y  tho  dec 
leter. 

-1 
IjSi: 

Imprisonment. 

J 

M 

Imprisonment. 

5 

3-*° 

3 

V 

m.  c. 

/.   e. 

/.    c. 

f.    c. 

10 
20 
30 
40. 

50 

0  00 

1  00 
1  10 
1  20 
7  30 

0  00 

2  00 

3  30 

4  80 
6  50  , 

>  Imprisonment     5 
ofays  at  moat. 

0  00 
4  00 
6  60 
9  60 
13  00 

Imprisonment     5 1 
days  or  more,      j 

For  trees  above  two  me- 
ters in  cironmferenoe 
the  penalties  are  fixed 
according  to  the  same 
ratio. 

60 

1  40 

8  40  i 

16  40 

I 

70 

1  50 

10  50 

21  00 

' 

80 

1  00 

12  80 

25  60 

90 

1  70 

15  30 

■j                                r 

30  60 

1  00 

1  80 

18  00 

36  00 

1  10 

1  00 

20  eo  : 

41  80 

* 

The  fractions  of  a  deci- 

1 20 

2  00 

24  00  | 

■ 

48  00 

meter  are  not  com- 

1 30 

2  10 

27  30  . 

54  60 

Imprisonment    2 1 
months  or  more  \ 

puted   in  fixing   the 

140 

2  20 

:jo  80 

>  Imprisonment     2 
months  at  most. 

61  60 

penalty. 
The  fines  can  only  be 

1  50  1 

2  30 

35  50  1 

69  00 

1  60 

2  40 

38  40  i 

76  80 

doubled. 

1  70  , 

2  50 

42  50 

85  00 

1  80  ! 

2  GO 

40  80 

93  60 

1  90  1 

2  70 

51  30 

102  60 

2  00  1 

2  80 

56  00 

1 

. 

112  00 

i 

'                 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

0 
2 


TBBES  OF  THE  SECOND  CLASS. ' 


10 

1      0  00 

j      0  00 

|                                   (       0  00 

■ 

20 

50 

1  00 

I      2  00 

30 
40 
50 

55 
GO 
65 

!      1  65 

2  40 

3  25 

3  30 

'      4  80 
>      6  50 

Imprisonment  5 
days  at  the  most 

60 
75 
80 

70 
75 
80 

j      4  20 

5  25 

6  40 

y  Imprisonment     5 
days  at  most.     < 

'      8  40 

i    10  50 

12  80 

< 

90 

85 

7  65 

!     15  30 

00 

90 

9  00 

18  00 

10 

95 

10  45 

20  90 

20 

1  00 

12  00 

24  00 

30 

1  05 

13  65 

27  30 

Imprisonment  2 

The  same  as  wit] 

40 

1  10 

15  40 

« 

30  80 

>    months    at    the 

of  the  first  clai 

50 

1  15 

17  25 

34  50 

most. 

60 

1  20 

19  20 

Imprisonment     2 

.    38  40 

70 

1  25 

21  25 

>     months  at   the< 

42  50 

80 

1  30 

23  40 

most. 

40  80 

90 

1  35 

25  65 

51  30 

00 

1  40 

28  00 

56  00 

Value  of  forests. 

Under  this  bead  I  append  the  following  facts  and  figures, 
which  may  be  instructive  as  showing  the  extent  of  the  for- 
est industry  in  France,  an  industry  which  may  be  said  to 
be,  to  a  large  extent,  an  artificial  one,  the  result  of  legisla- 
tion and  human  foresight: 

The  woods  or  forests  in  France  cover  an  area  of  9,187,304 


FRANCE. 


Value  of  forests. 


Area  of  forests. 


Production  of     T|ie  annual  production  of  these  forests  is  20,000,000  cubic 


400  UNIVERSAL   EXPOSITION   AT   PARIS,    1878. 

***»<»•       hectares,*  of  which  967,018  belong  to  the  state,  2,090,788 
Aieaof  forests,  belong  to  communes  or  parishes  and  to  public  institutions, 
and  6,129,398  to  private  parties. 

lotion    of 
forests. 

meters,t  of  which  2,500,000  cubic  meters  are  used  for  build- 
ing and  working  purposes  and  17,500,000  cubic  meters  for 
fuel.  In  proportion  as  the  rates  of  transportation  decrease, 
and  as  the  facilities  of  supply  become  developed,  the  con- 
sumption of  wood  in  France  increases  progressively,  in  spite 
of  the  coal,  which  is  coming  more  and  more  into  general 
use  as  fuel,  and  in  spite  of  the  tendency  to  substitute  iron 

Consumption  for  wood  in  civil  and  naval  constructions.    The  annual  con- 
ox  wood. 

sumption  in  France  is,  (1)  of  wood  used  in  building  and  for 
industrial  purposes,  about  9,410,000  cubic  meters,  distrib- 
uted in  the  following  manner: 

Cubic  meters. 

Tkble*              Marine,  military,  and  merchant 70,000 

Artillery  engineering 40,000 

Railways 200,000 

Buildings 1,200,000 

Clapboards,  laths,  etc 3,900,000 

Wheelwright,  furniture,  and  utensils 4,000,000 

Total 9,410,000 

(2)  wood  for  fuel,  16,000,000  steres,}  and  carbonized  wood, 

about  6,0p0,000  steres.    The  home  production  is  far  from 

Deficit  of  do-  supplying  the  demand  created  by  such  a  consumption.   The 

nicotic     pixKliic-  . 

tions.  annual  deficit  is  nearly  11,411,000  cubic  meters,  which  is 

covered  by  the  following  importations: 

Francs. 
Importations.   Fuel to  the  value  of . .       2,365.000 

Railroad  supplies 2,080,000 

Building  material 125,360,000 

Waste.. 37«,000 

Cleaving  purposes 2,686,000 

Props  (especially  in  mines) 1, 140, 000 

Clapboards  and  shingles 62,414,000 

Wicker  work 187,000 

Corks 2,940,000 

Mixed  purposes 3,884,000 

Total 202,432,000 

^voine  of  im.     The  value  of  imports  during  the  year  1877  amounted  to 

203,919,000  fr.,  while  in  the  year  1868  it  was  but  177,381,000 
fr.,  and  in  1855  only  70,000,000  fr. 

*  The  hectare  is  equivalent  to  2  acres  1  rood  and  35  perches. 

t  The  cubic  meter  is  equivalent  to  35  cubic  feet  547  cubic  inches. 

t  The  equivalent  of  the  sieve  in  cubic  feet  is  35.3174. 
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It  is  to  Sweden,  Norway,  Germany,  Italy,  and  Belgium      francs.    _ 
that  France  pays  this  ever-increasing  tribute.  Fon-iensourcea 

The  exports,  which  from  1855  to  1867  amounted  to  from  ^  "P]^f wood 
9,000,000  to  31,000,000  fr.,  have  remained  since  then  about 
stationary.    In  1877  they  did  not  exceed  44,000,000  fr. 

Carle. — As  the  cork-oak,  or,  as  it  is  more  commonly  called,    cork. 
the  cork  tree,  can  be  successfully  cultivated  in  many  por- 
tions of  the  United  States,  I  give  a  few  statistics  on  the 
subject,  so  far  as  it  relates  to  France,  referring  the  reader 
to  Hough  and  other  writers  for  further  information. 

This  tree  is  found  principally  in  Algiers,  in  Corsica,  in   Habitat  of  tii« 
Spain,  and  in  Southern  France.    When  from  twelve  to  fif- 
teen years  of  age,  the  tree  furnishes  coarse  cork  from  which  Jn:5fodeof  «atbor 
buoys  are  made,  and  which,  when  burned  in  closed  vessels, 
affords  us  the  Spanish-black  used  in  painting.    The  cork 
from  the  older  tree,  which  is  afterwards  collected  every  nine 
or  ten  years,  is  firmer,  more  homogeneous,  and  is  used  in 
the  manufacture  of  stoppers,  planks,  and  a  thousand  other 
objects  which  are  fabricated,  especially  in  Spain,  and  of 
which  Seville  is  the  chief  depot.    The  manufacture  of  corks  COrt£ufectUTOOi 
in  France  occupies  the  population  of  about  forty  parishes; 
among  others,  the  Garde  Freinet  and  Collobriferes,  in  the  Var, 
Megin  and  Barbast,  in  the  Lot-et-Garonne.    Formerly,  corks 
were  made  exclusively  by  hand;  a  workman  made,  at  the 
most,  1,200  or  1,500  a  day.    Now,  owing  to  the  use  of  ma- 
chinery, the  production  has  increased  and  reached  from 
4,000  to  6,000  a  day  for  each  workman,  according  to  the 
sizes  required  by  the  trade.    During  the  past  twenty  years  f  Cor<jf^umptio" 
the  consumption  has  been  steadily  and  rapidly  augment- 
ing ;  thus,  in  the  year  1855,  the  value  of  imports  was  about    importation. 
257,000  fr.,  while  in  1865  it  amounted  to  2,502,000  fr.,  and 
in  1876  it  reached  the  sum  total  of  2,940,000  fr.    During 
the  same  period  the  exports  were,  respectively,  160,000  fr., 
L,237,000  fr.,  and  570,000  fr.    When  business  is  most  dull, 
Paris  alone  receives  800,000  kilograms*  of  corks  yearly,  0fParu»!umpt1011 
representing  a  value  of  more  than  3,000,000  fr. 

ITALY.  mY- 


The  Direction  of  Agriculture,  to  which  was  joined  the 
forest  service,  with  the  intention  of  presenting  a  sufficiently 
complete  proof  of  the  forest  resources,  made  several  col- 
lections, which  are  properly  illustrated  in  the  official  table, 

*  The  kilogram  is  equivalent  to  2  lbs.  3  ozs.  4.428  dms.,  avoirdupois 
weight,  and  2  lbs.  8  ozs.  3  dms.  2  grs.,  troy  weight. 
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1TALY-       forming  part  of  the  table  of  agriculture,  expressly  published 
for  the  Universal  Exposition  of  Paris. 
Exhibitofwood,     These  collections  consist  (1)  of  a  collection  of  horizontal 
sections  of  trunks  belonging  to  the  principal  trees  of  Italy 
which  furnish  wood  for  civil  and  naval  building  and  for 
wood    extracts,  working ;  (2)  of  another  collection,  reduced  to  the  smallest 
""*  specimens,  of  all  the  woody  species  vegetating  in  the  king- 

dom ;  (3)  of  a  collection  of  resinous,  fibrous,  coloring,  and 
am&ij  objects  in  tanning  materials ;  finally,  (4)  of  a  collection  of  little  objects 
the     mountain-  in  worked  wood,  executed  by  the  inhabitants  of  the  Alps 
and  Apennines. 
statistics  of    in  the  statistics  of  imports  and  exports  from  January  to 

imports  and  ex-  jr  x-  «r 

ports.  December,  1877,  it  is  found  that  the  exportation  of  the  raw 

building  material,  together  with  that  but  little  worked, 
amounted  to  the  value  of  2,373,277  fr.,  while  the  imports  of 
the  same  material  during  the  same  period  amounted  to  the 
value  of  44,024.095  fir.  In  the  preceding  year,  1876,  the  dif- 
ference between  the  two  figures  was  somewhat  less,  the 
amount  of  imports  being  valued  at  37,295,000  fir.,  and  the 
value  of  the  exports  3,136,050  fr. 

ing°imdnereneer     ^**e  importation  of  wood  for  cabinetmaking  and  veneer- 

wooda.  ing  amounted,  in  the  year  1876,  to  9,706  quintals,  and  in  the 

following  year  to  9,397  quintals ;  while,  for  the  same  years, 
the  exportation  amounted,  respectively,  to  450  and  174  quin- 
tals. There  remains  to  be  added  to  this  amount  the  stocks 
Gun-stocks,  ot  guns  roughly  hewed  from  the  walnut  tree,  which  are 
specially  treated  in  the  custom-house  tariff,  and  of  which 
there  was  an  exportation,  in  the  year  1876,  of  4,032  pieces, 
and  in  the  succeeding  year  of  2,314.    The  importation  of 

^Dimension  tim-  wood  sawed  length  wise — for  laths,  rafters,  small  joists,  etc. — 

presents  a  notable  prevalence  over  the  exportation.  An  ex- 
whoeiwrights' ception  should  be  made  in  favor  of  wood  for  the  wheel  - 

timber.  .  . 

wright — quarter-pieces,  spokes,  carriage  poles,  axles,  etc. — 
which,  during  the  last  two  years,  had  no  importation  what- 
ever, while  the  exportation  amounted  to  3,321  quintals  in 
1876,  and  2,822  in  1877. 
mu^Svee^and  The  abundance  and  luxuriance  of  oak  (Querent  cerris,  Linn.) 
•<aiApi>«ard9.        an4j  chestnut  trees,  which  grow  so  strongly  and  rapidly  in 

Italy,  favor  the  manufacturer  of  staves  and  clapboards, 
which,  in  a  small  degree,  are  also  prepared  with  another 
oak,  the  Qtwrcus  sessilifoUa  (Smith). 
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The  following  abstract  shows  the  movement  of  the  com- 1TALT- 

merce  of  Italy  in  this  material  for  the  two  years  1876  and 

1877 : 


Importation,  In  hectometers. 

Exportation,  in  hectometers. 

1876. 

1877. 

1876. 

1877. 

i 

17,730                            15,082 

i 

101,038 

02,800 

Statistics 
of  commerce  in 
wood. 


The  following  abstract  shows  the  commercial  movement 
in  relation  to  iuel,  both  wood  and  charcoal,  in  the  years  1876 
and  1877: 


FueL 


Charcoal., 
fire-wood 


Importation,  in 
hectometers. 

Wood  and  char- 
Exportation,  in      coal, 
hectometers. 

1876. 

1877. 

1876. 

40,608 
7,072 

1877. 

14,828 
72,218 

11,886 
72,020 

00,603 
6,431 

The  traffic  in  tree-bark  for  tanning  leather  exists,  to  some    Tanning  bark. 
extent,  bnt  in  this  department  Italy  is  entirely  dependent 
npon  other  countries. 

Moreover,  it  may  be  necessary  to  mention  the  resinous  du^JJmon8  p™- 
products  which  have  no  special  industry,  although  there  are 
not  wanting  suitable  trees — as  the  Pinus  laricio,  the  Pinus 
excelsa,  and,  finally,  the  Larfo  europcea — which,  during  a  cer- 
tain period,  provided  in  Italy  the  turpentine  that,  in  com- 
merce, took  its  name  from  Venice,  where  this  traffic  was  prin- 
cipally carried  on.  Again,  the  potash  trade,  which  was  at  Potash. 
one  time  so  flourishing  in  Italy,  and  especially  in  the  ancient 
Neapolitan  state  and  in  Tuscany,  is  to-day  gradually  losing 
its  importance,  since  there  has  been  found  a  way  of  draw- 
ing abetter  profit  from  woody  material  of  whatever  kind. 

The  bark  of  the  cork  tree,  a  very  common  plant  in  the  Cork. 
continent  of  Italy  on  the  borders  of  the  Mediterranean,  and 
very  abundant  in  the  island  of  Sardinia,  is  not  so  elastic  nor 
of  such  fine  texture  as  that  which  grows  in  more  southern 
climes,  yet  it  occasions  quite  an  active  commerce.  There 
were  exported  8,261  quintals  of  native  and  worked  cork  in 
the  year  1876;  the  importation  of  the  corresponding  material 
was,  in  the  first  year,  6,069,  and  in  the  second  2,321  quin- 
tals. 

The  production  of  growths  of  whatever  kind,  owing  to  the 
numerous  rivers  and  torrents  which  traverse  the  Italian  soil 
and  that  of  the  adjacent  islands,  without  speaking  of  the 
extensive  wet  lands  and  marshes  which  abound,  attains  each 


Production    of' 
wood. 
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Production    of 
wood. 


year  a  higher  figure.  Of  this  production,  the  chief  part 
serves  in  the  interior  for  the  fabrication  of  vessels  destined 
for  the  gathering  of  grapes  and  fruits,  either  to  be  sent 
abroad  or  from  one  place  to  another  of  the  interior,  for  vege- 
table or  orchard  products,  or  for  the  use  of  the  wine-press, 
distillery,  or  cellar.  Another  part  is  directly  exported,  as 
the  following  figures  prove : 


Importation. 


Exportation. 


1876. 


Small  growths  of  whatever  kind...  quintal* t     1,973 


1877. 


1,675 


1876. 


4,916 


1877. 


4,923 


SWKDWf. 


SWEDEN. 


The  report  of  the  Swedish  Commissioner  to  the  Paris 
Exposition  contained  a  vast  amount  of  information  on  the 
subject  under  discussion.  I  have  space  for  but  a  few  items. 
The  report  says  that  the  several  catalogues  of  public  forests 
show  the  following  divisions  at  the  end  of  1876 : 

woodeddon^'S^P^1" 1,843.600 

State  property  in  moving  sands 2, 200 

State  surplus  territory  and  grounds  not  bounded 1, 344, 300 

State  forest  domains  and  property  farmed  for  the  state 49, 100 

Forests  of  the  state  ceded  to  functionaries,  to  ecclesiastical 

authorities,  and  others 530,900 

Forest  domains  belonging  to  different  administrations  and 

institutions 35, 000 

Forest  land  given  over  to  sawing  mills 244, 100 

Forest  land  given  over  with  subsidy  treaty  to  works 28, 000 

Forest  lands  in  districts  and  common  woods 17*2, 000 

Forest  land  belonging  to  the  state  and  those  given  over  for 

clearing 971, 500 

Total 5,221,500 

mSi116  °f  d°"     The  value  of  the  thre€  fir8t  categ°ries  of  forests  (3,190,000 

hectares)  being  brought  in  the  accounts  of  the  state  for  the 

sums  of  32,163,000  crowns  ($8,934,000)  only,  this  moderate 

estimation  clearly  shows  that  the  forest  riches  of  the  state 

are  not  overrated  in  any  way. 

Extentofwood-     The  extent  of  the  forests  placed  under  the  immediate 

ed  domain.  ^ 

administration  of  the  state  increase  year  by  year  by  the 
purchase  of  private  forests  (for  221,530  crowns  in  1876),  or 
by  the  separation  of  forests  from  farmed  state  lands.  In 
Yearly  income,  the  year  in  question,  1876,  the  public  forests  gave  a  gross 
receipt  of  1,093,479  crowns;  after  a  deduction  of  618,649 
crowns  for  the  expenses  of  the  administration j  the  revenue 
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which  entered  the  public  treasury  during  the  same  year 
amounted  in  consequence  to  474,930  crowns,  the  highest 
figure  given  during  a  long  number  of  years. 

The  forests  of  the  domain  are  placed  under  the  surveil- 
lance of  the  Administration  of  Forests  (Skogsstyrulsen),  under 
the  jurisdiction  of  the  Minister  of  Finance,  and  under  the 
direct  care  of  employes  and  agents  of  the  forest  service. 
The  latter  is  composed  of  9  district  inspectors,  88  inspectors 
of  small  districts  and  75  supernumeraries  for  this  same 
category,  and  595  forest  guards  and  other  inferior  agents. 
Besides  this  force  committed  to  the  administration  and  sur- 
veillance of  the  public  forests,  the  state  pays  6  engineers, 
who,  for  a  moderate  sum,  assist  private  proprietors  desiring 
to  submit  their  forests  to  a  regulated  economy. 

With  a  view  to  spread  abroad  a  more  general  knowledge 
of  forest  science,  and  more  particularly  to  render  foresters 
more  skillful,  there  was  founded,  in  1828,  a  high  forest- 
school,  the  Eoyal  Forest  Institute  (SkogainsUtutet),  situated 
immediately  at  the  gates  of  Stockholm,  in  the  Royal  Park, 
which  serves  as  a  field  of  application  for  the  pupils.  This 
institute  is  governed  by  a  director,  who  is  at  the  same  time 
a  first  professor  of  forest  economy.  He  is  assisted  in  his 
educational  duties  by  5  other  professors  in  the  departments 
here  designated:  (I)  a  professor  of  forest  economy;  (2)  a 
professor  of  national  history ;  (3)  a  professor  of  chemistry 
and  physics;  (4)  a  professor  of  forest  legislation  and 
administration ;  and  (5)  a  professor  of  politicol  economy. 
The  academic  course  of  two  years  is  divided  into  two  divis- 
ions ;  the  summer  months — July,  August,  and  September — 
are  spent  in  practical  exercise,  such  as  forest  surveying. 
the  appraisment  of  forests,  the  manufacture  of  charcoal,  etc. 
Whoever  desires  to  enter  as  a  pupil  must  be  of  a  strong  and 
sufficiently  mature  constitution,  must  enjoy  good  health, 
and  must  have  practiced  at  least  a  year  with  a  forest  em- 
ployer. At  present  the  institute  counts  40  pupils,  of  whom 
11  are  Norwegians  and  3  Finnish. 

The  institute  receives  yearly  21,300  crowns.  Moreover, 
the  director  has  the  right  to  take  and  employ,  for  the  bene- 
fit of  the  school,  the  proceeds  derived  from  the  sale  of  plants 
and  the  young  wood  of  nurseries ;  also  50  crowns  paid  by 
each  foreign  pupil,  as  well  as  the  sums  received  for  forest 
maps  executed  by  the  pupils.  These  revenues  amount,  on 
the  average,  to  3,000  crowns  yearly. 

To  form  good  forest  guards  the  state  has  founded  6  forest 
schools  in  suitable  localities  throughout  the  country.  The 
theoretical  instruction  is  given  in  these  institutions  by  the 
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BWEDBK' director,  who  is,  at  the  same  time,  chief  of  the  forest  district 

Forest  schools,  in  which  the  school  is  placed.  Practical  instruction  is  con- 
fided to  an  undermaster,  and  for  this  post  are  chosen  such 
persons  as  have  passed  with  distinction  through  a  forest 
school.  In  each  one  of  these  schools,  where  the  instruction 
is  of  eight  months,  10  pupils  receive,  besides  a  free  instruc- 
tion, lodging  and  a  pecuniary  grant  which  about  suffices  for 
their  keeping. 

The  economy  of  private  forests  is  submitted  to  no  admin- 
istration control. 
i  -  ^ flieffor     Sweden  depends  almost  exclusively  upon  its  forests  for 
works  tallurfflcalthe  fuel  necessary  for  its  metallurgic  industry.    The  manu- 
facture of  .charcoal  also  takes  place  upon  a  large  scale  in 
the  greater  number  of  its  provinces,  but  chiefly,  as  it  is 
hardly  necessary  to  say,  in  the  great  mining  regions,  all 
belonging  to  the  central  part  of  the  country.    It  is  evident 
that  the  situation  of  Northern  Sweden  necessitates  a  great 
consumption  of  wood  for  fuel,  and  also  that  its  immense 
forest  wealth  is  such  as  to  inspire  no  idea  of  economy  in 
Great  domestic  this  respect.    For  these  reasons  the  consumption  of  wood 
wmdfo? fuel,  °  for  fuel  is  truly  prodigious,  even  if  the  agricultural  popula- 
tion have  become  less  wasteful.    Moreover,  except  in  the 
great  cities  and  in  some  parts  of  the  territory,  as  well  as  in 
the  entire  province  of  Leanie,  wood  is  always  employed  as 
the  material  of  construction  in  nearly  all  the  houses  and 
for  building,      out-houses  of  Sweden,  and  it  is  declared  to  be  the  custom  to 
build  too  many  and  too  large  edifices.    This  is  also  a  great 
cause  for  the  diminution  of  the  forests.    Then  come  the 
fuel  necessary  for  industrial  establishments,  wood  for  work- 
for  shipbuilding,  ing,  tor  building  ships  and  small  craft,  but  especially  the 
truly  unheard  of  quantities  of  young  wood  which  is  re- 
fer fencing.       quired  for  fencing ;  the  wood  is  sawed  and  placed  obliquely 
in  the  ground,  and  the  pieces  are  tied  with  hemlock  or  osier 
twigs.    The  fences  not  only  separate  large  tracts,  but  divide 
different  grounds  of  agricultural  cultivation,  whether  among 
themselves  or.  to  separate  them  from  public  or  private 
roads.    So  much  for  the  internal  consumption.    If  to  these 
be  added  the  immense  exportation,  it  may  be  admitted  that 
at  the  present  time  the  following  figures  represent  the  total 
of  forest  cultivation  in  Sweden : 

Cubic  feet. 

Statistic*  of  Wood  for  fuel 891,000,000 

consumption.        Wood  ^  working 110,000,000 

Wood  for  exportation 5*00, 000, 000 

«^^^^-^—  ^— >— — ^— •» 

Total 1,200,000,000 

which  is  more  than  31,000,000  cubic  meters. 
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If  all  the  other  little  sources  of  profit  be  taken  into  con- 
sideration,  the  annual  revenue  of  the  Swedish  forests,  in       Revenue  d* 
round  numbers,  may  be  estimated  at  166,000,000  crowns  ests.       m 
($45,800,000). 

The  exportation  of  wood  during  the  last  few  years  has  ti ^p^*100  of 
shown  a  marked  tendency  to  increase  principally  in  joists 
and  boards,  while  that  of  the  second  principal  articles, 
beams  and  stop-posts,  has  remained  about  stationary,  as 
the  following  statement  proves : 


ins 

1870 
1875 
1876 
1877 


Stop-posts. 

Joists  and  boards. 

Cubic  feet 

*16,000,000 
15,203,000 
H,  518, 000 
17, 602. 000 
16,796,000 

Oubie/eeL 
58, 173, 000 
77, 378, 000 
82,118,000 
96,792,000 
105,427,000 

The  total  exportation  of  forest  products  for  the  year   Exportation  of 

„  __-  forest  products. 

1876  was : 


Beams  and  stop-posts pieces.. 

Beams  and  stop-posts,  large  sise do.. 

Timber,  masts,  yards do... 

Sleepers 'do 

Pit-props  -  .    do 

Boards  and  joists dozen.. 

Board  ends 

Lath- wood . .  

Lath  pieces.. 

Wood  for  fuel  

Hoops,  etc pieces. 

Wood  for  oars do 

Staves  of  beach    do    . 

Staveeofoak do... 

Roach  wood do.. 

Worked  wood do  . . 

Resin,  common  .  quintals. 

Resin,  superior  do 

Lamp-black do. .. 


Quantity.    |  Cubic  feet. 


483,100 

1, 440, 009 

504,400 

465,500 

10,693,600 

5,340,800 


568,700 


9,945,700 

7,566,100 

0,647,000 

274,600 

10,268,900 

06, 792, 000 

6,333,700 

590,109 


125,500 

86,300 

27, 102, 200 

1,058,600 

149,900 

3,327,100 

147,900 

2,600 

324,900 


2,604,100 


316,200 


The  total  of  tills  exportation  amounts,  as  indicated  in 
cubic  measure,  to  140,000,000  cubic  feet.  If  there  be  added 
to  this  figure  other  articles  of  exportation,  taking  into  con- 
sideration the  waste  resulting  from  the  cultivation,  the 
whole  amount  may  be  estimated  at  200,000,000  cubic  feet,  in 
round  numbers — that  is,  5,000,000  cubic  meters — the  total 
amount  of  wood  exported  from  Sweden  at  the  present  time. 

• 

Peat 

As  there  are  beds  of  peat  in  the  United  States,  and  it  is 
a  subject  about  which  our  people  know  but  little,  I  give 
entire  the  report  which  I  find  in  the  Swedish  catalogue  on 
this  subject.    That  the  peat  which  is  known  to  exist  in  our 


Peat. 


*  Approximately. 
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bwbpkx.      country  must  soon  be  made  available  is  evident.    I  know 
of  large  areas  of  this  article  in  Western  Kansas,  in  regions 
Peat.  where  there  is  no  timber  or  coal.    In  that  portion  of  Kansas, 

which  is  now  being  rapidly 'settled,  the  settlers  depend  in  a 
great  measure  for  fuel  on  buffalo  and  cattle  •'  chips,"  hay, 
corn,  etc.  In  the  immediate  vicinity  of  these  settlers  are 
thousands  of  acres  of  peat.  It  only  needs  knowledge  how 
to  prepare  it  economically  to  bring  it  into  immediate  use. 
The  Swedish  report  says : 

Swedish  report  "The  results  of  explorations  made  up  to  the  present  time  permit  us 
to  state  that  the  marshes  occupy  one-twelfth  of  the  whole  surface  of 

Extent  of  peat  Sweden,  and  that  the  peat  of  these  marshes  has  an  average  thickness 
marshes.  0f  about  two  meters.     If  wo  burned  only  peat,  the  peaty  marshes 

would  then  be  more  than  sufficient  for  our  needs.  Until  a  very  recent 
period  peat  has  been  extracted  in  greater  or  less  quantities  only  in  the 
regions  of  Bohnslan  and  of  Leanie.  For  the  past  fifteen  years  the  utili- 
zation of  this  fuel  has  made  a  marked  progress  in  other  province**, 
owing  to  the  rise  in  the  price  of  coal,  and  also  to  the  zeal  of  several 
parties,  who,  by  speaking  and  by  writing,  have  called  the  attention 
of  the  public  to  the  existing  necessity  for  our  country  to  draw  profit 
from  the  immense  natural  wealth  existing  in  our  peaty  marshes.  The 
chief  merit  in  this  regard  is  due  to  the  General  Director  of  the  Survey 

M.  L.  B.  Falk-  Bureau,  M.  L.  B.  Falkman,  who  spread  abroad  the  knowledge  of  the 
man*  peat  traffic  by  means  of  two  pamphlets,  published  with  tbe  aid  of  the 

government,  upon  the  peat  bogs  of  Sweden.  The  result  was  the  rapid 
development  of  this  interest,  which  soon  arose  to  the  importance  of 
an  industry. 

Exploration.  "  Owing  to  the  activity  manifested  by  many  private  persons,  the  peat 
bogs  have  been  explored  in  detail,  and  an  appropriate  method  of  work- 
ing fixed  for  each  one  of  them.  The  iron  company  (Jernkontoret)  be- 
coming interested  in  the -question,  in  the  year  1875  engaged  persons 
to  examine  these  bogs,  and  to  aid  their  proprietors  in  the  establish- 
ment of  maps  and  plans  to  explore  them. 

"  Moreover,  several  societies,  from  time  to  time,  have  taken  identical 
measures.  Except  the  aid  given  by  Mr.  Falkman  by  the  pamphlets 
already  alluded  to,  the  state  has  done  nothing  to  favor  the  examina- 
tion and  utilization  of  peat,  whether  by  granting  salaries  to  persons 
capable  of  giving  instructions  in  this  branch  or  by  recommending  the 
use  of  peat  as  fuel  in  its  establishments. 

Suggested  use  "There  is,  however,  every  reason  to  hope  that  mixed  and  freight 
m  wa>8,  trains  will  use  it.  The  preparation  of  peat  is  liable  to  no  tax  what- 
ever, and  since  its  production  is  given  by  no  statistics  at  all,  it  is  diffi- 
cult to  indicate  even  approximately  the  extent  of  its  production.  Pri- 
vate information  which  we  have  been  enabled  to  gather  throws  a  cer- 
tain light  upon  one  of  its  chief  branches — that  is,  its  mechanical  prep- 
Peat  machinery,  aration.  In  1865  50  machines  for  producing  peat  were  in  operation. 
In  the  beginning  of  1878  there  were  450,  of  all  sizes,  made  in  the  coun- 
try, and  about  20  imported.    It  may,  therefore,  be  stated  that  in  this 

Production,  same  period  the  production  increased  eight  fold.  If  we  take  5,000 
tons  for  the  average  yearly  production  for  each  machine,  the  mechan- 
ical preparation  of  peat  would  correspond  to  700,000  toises  *  of  hetu- 

*  The  toiset  French  linear  measure,  is  equivalent  to  6.39451)  English 
feet. 
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lock.    For  cut  or  natural  formed  peat  we  have  no  information  what-       bwbdbx. 
ever. 

"  The  following  are  the  modes  of  working  peat  in  Sweden:  Peat. 

"  By  cutting :  This  is  done  by  a  shovel,  and  the  peat  has  the  form  of 
bricks.    The  cutting  is  operated  by  a  right  shovel  provided  with  a    Mode  of  work- 
wing  (Bavarian  system),  and  the  operation  is  carried  on  by  two  work- 
men (Dutch  system). 

"  Preparation  by  the  so-styled  marchage.  This  method,  as  in  vogue  Marchage  uye 
in  Hanover  and  Westphalia,  is  commonly  employed  in  Sweden.  March- 
age  is  no  longer  done  by  men  or  horses,  but  by  different  kinds  of  grind- 
ing and  bruising  machines,  of  which  we  shall  mention  a  single  one, 
run  by  steam.  This  machine,  of  great  size,  is  composed  of  a  horizon-  0hkJjrilldin**mar 
tal  cylinder  1£  feet  in  diameter  and  12  feet  long,  in  which  the  peat  is 
bruised  by  means  of  blades  fixed  upon  axles  turning  at  the  rate  of  a 
hundred  revolutions  a  minute. 

"There  is  also  a  hand-machine  employed,  consisting  simply  of  a  hoi-  Haud-mochine. 
low  cylinder  put  in  rapid  revolution  and  pressing  the  peat  against 
a  fixed  plate.  As  the  bogs  containing  good  peat  generally  abound  in 
roots,  layers,  or  stones,  the  peat  may  not  be  out  to  advantage,  but 
must  be  ground  by  means  of  a  machine  which  works  it  at  the  same 
time.  The  following  is  a  description  of  one  of  the  machines  employed 
in  this  manner :  Machine  for  the  manufacture  of  the  cylindrical  peat, 
constructed  by  M.  H.  S.  Samuelson,  consists  of  a  kind  of  peat  press,  Samuelson'a 
made  chiefly  of  wood,  with  an  elevator  uniting  the  mouth  of  the  press  ESS*?  *  *** 
to  that  part  of  the  bog  whence  the  peaty  substance  ought  to  be  lifted. 
The  machine  is  simple  or  double.  In  the  first  case,  it  is  run  by  a  man, 
a  horse,  and  five  other  workmen ;  in  the  second,  steam  and  double  the 
number  of  workmen  are  necessary.  The  peat  is  raised  from  the  bog 
and  thrown  into  the  elevator;  this  latter  carries  it  to  the  mouth  of  the 
press,  which  is  constantly  supplied  with  the  natural  peat.  So,  without 
being  moistened,  it  is  lightly  crushed  by  the  press,  whence  it  comes 
out,  pressed  in  the  form  of  a  cylinder,  upon  a  table  placed  at  the  foot  of 
the  press  to  receive  it.  Each  cylindrical  block  of  pressed  peat,  with  a 
diameter  of  from  five  to  seven  inches,  has  from  one  to  three  longitud- 
inal holes,  of  an  inch  in  diameter,  to  admit  air  to  the  interior  and  thus 
dry  the  block  more  rapidly.  Aided  by  a  skillful  workman,  a  simple 
machine  can  furnish,  it  is  said,  from  2,000  to  2,500  pieces  of  cylindrical  *«>*«*»<»• 
peat  a  day ;  a  double  machine  from  5,000  to  7,000  pieces.  In  1872  this 
last  machine  was  constructed  by  Mr.  Roos,  of  Norrkoping.  This  man- 
ufacturer furnished  peat  machines  (cylindrical),  strong,  solid,  and  of 
a  perfect  finish,  of  which  the  sale  has  been  so  considerable  that  at  the 
present  time  more  than  200  such  machines  may  be  found  in  the  hands 
of  the  public.  The  ingenious  idea  of  Eichorn  to  manufacture  spher-  Spherical  peat 
ical  peat  (ktUtorf)  has  received  a  considerable  development  by  the 
efforts  of  Messrs.  Van  Horn  and  Thunberg.  Two  large  factories  of  this 
peat  (spherical)  have  been  founded,  one  at  Vargarda  and  the  other  at 
Yang.  The  stationary  factories  of  this  kind  being  of  a  very  expensive 
construction,  and  the  transport  of  the  native  material  increasing  the 
expenses  of  the  manufacture,  Messrs.  Thunberg  and  Anrep,  preserving 
the  principle  of  Eichorn,  have  furnished  machines  for  grinding  peat, 
which  are,  without  doubt,  among  the  number  of  the  best  produced  in  any 
country,  owing  to  the  great  improvements  that  Anrep  has  formerly 
made.  At  the  present  time  50  such  machines  are  in  operation  in  Swe- 
den and  in  other  countries." 
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DBNMAllK.  DENMARK. 

I  condense  the  following  from  an  article  in  a  monthly  pub- 
lished in  Paris  called  the  "Berne  des  Eaux  et  des  Forests?  a 
publication  of  great  value,  and  a  standard  authority  on  the 
subject  of  which  it  treats,  throughout  all  parts  of  Europe. 
I  am  indebted  to  its  pages  for  much  valuable  information. 
Revenne  of    The  revenue  of  the  Danish  forests  may  be  estimated  at  40 

Danish  forests.  * 

fr.  a  hectare,  which  makes  a  total  revenue  of  7,000,000.  The 
yield  of  the  forests  of  the  state,  which  cover  38,000  hec- 
tares, is  but  17  fr.  a  hectare ;  in  1861  their  product  was 
685,000  fr.  In  the  last  century  the  greater  part  of  the 
forests  was  divided  among  several  proprietors,  and  burdened 
with  taxes  of  every  kind.    The  thinning  out  or  clearing  out 

Forustaiiawofof  trees  was  free.  A  law  of  September,  1805,  already  pie- 
pared  by  writ  of  1757;  put  an  end  to  this  state  of  things. 
All  undivided  property  was  to  be  shared  before  January  1, 
1857 ;  all  rights  of  pasturage  were  to  be  taken  away ;  and 
the  proprietors  of  great  domains,  where  the  forests  were 
heavily  burdened  with  taxes,  were  authorized  to  free  them 
from  tax  by  way  of  modern  contenementj  but  with  the  ex- 
press condition  that  they  should  give  up  to  the  commoners 
only  lands  not  wooded.  All  lands  thus  ceded  ought  to  re- 
main henceforth  in  the  hands  of  their  new  proprietors,  with- 
out being  reunited,  at  a  later  date,  to  the  domains,  unless 
it  be  for  the  purposes  of  regrowiug  trees. 

Proservotionof    Other  dispositions  of  the  law  of  1805  prevented  clearings 

existing  forests.  ° 

under  conditions ;  ordered  the  boundaries  of  forests ;  pre- 
scribed the  preservation,  under  the  penalty  of  considerable 
punishment,  of  all  the  full-grown  forests  existing  at  the  time; 
and  tended  to  propagate  this  mode  of  culture  at  the  ex- 
Laws  for  oon-  pense  of  the  coppice.  Every  person  who  should  purchase 
•  a  forest  was  forbidden  to  cut  it,  without  authorization,  dur- 
ing the  first  ten  years,  except  such  wood  as  was  necessary 
for  his  own  and  his  farmers'  consumption.  A  writ  of  Decem- 
ber 3,  1819,  added  to  these  conservative  measures  a  prohibi- 
tion to  divide  any  forest  unless  its  extent  reached  100  toen- 
deland,*  and  its  division  could  not  be  hurtful  to  the  regrow- 
iug. The  result  of  those  dispositions  was  that  nearly  all 
the  forests  passed  into  the  hands  of  the  great  proprietors, 
the  establishments,  and  the  state ;  the  smaller  proprietors 
preserved  only  lauds  not  wooded,  and  commoners  even  to- 
day possess  only  insignificant  tracts  of  wooded  lands. 
JSjfftmi*!**  ^e  C0PPice  has  given  way  to  trees  of  larger  growth  al- 
most everywhere.    The  admiuistration  is  confided,  as  in 

*  The  toendeland  is  equal  to  55. 1G  acres. 
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France,  to  the  Minister  of  Finances.  The  other  forests,  with  d«*makk. 
the  exception  of  coppices  and  such  large  forests  as  have 
grown  since  1805,  are  submitted  to  the  superintendence  of  t€^J^ce8Uperin 
the  government,  whoever  may  be  the  proprietor.  The  pre- 
fects and  their  adjutants  enforce  the  articles  of  the  law  of 
1805  which  relate  to  clearings,  boundaries,  and  the  division 
of  forests,  etc.  It  is  their  duty  to  send  in  every  year  to  the 
minister  a  report  upon  the  state  of  forests  in  their  depart- 
ment. 

Gases  of  prosecution  are  in  the  hands  of  the  subprefects,    Prosecutions. 
who  in  Denmark  are  not  only  functionaries  of  the  adminis- 
trative order,  but  who  are  at  the  same  time  charged  with 
the  direction  of  the  police  in  their  jurisdiction,  and  for  cer- 
tain affairs  they  even  perform  the  part  of  judges  of  the  first 
instance.    The  forest  agents  named  to  assist  the  prefects  are   Forest  agent*. 
generally  inspectors  of  state  forests ;  they  are  9  in  number ; 
each  is  at  the  head  of  a  circumscription,  of  which  the  ex- 
tent is  fixed  by  the  Minister  of  the  Interior.    They  mast,  on 
every  occasion,  lend  their  aid  to  the  prefects  to  superintend 
private  forests.    Some  of  their  principal  Amotions  are  as  fol-    Duties. 
lows :  They  fix  the  position  and  regulate  the  felling  of  trees 
which  private  individuals  who  have  acquired  forests  have  ^guiations  for 

felling  and  cleiir- 

obtaiued  the  authorization  to  sell  during  the  first  ten  years  fog. 
of  their  purchase.  This  felling  of  trees,  authorized  excep- 
tionally by  the  law  of  1805,  is  now  very  frequent.  The  for- 
est agents  must  see  that  the  possibility  of  the  forest  be  not 
exceeded ;  that  its  production  be  not  compromised ;  that  the 
xegro  wth  be  prepared  for  a  large  growth  of  the  forest.  They 
are  charged  to  see  that  the  demands  for  clearing  be  proper. 

In  Denmark  the  Minister  of  the  Interior  can  now  author-  ne^b^^ta?ioif 
ize  the  clearing  of  forests  oh  condition  that  the  proprietor  *JJe]Mld  diHfar- 
of  the  part  to  be  put  into  a  state  of  cultivation  shall  replant, 
or  have  replanted,  a  piece  of  land  of  the  same  or  of  greater 
extent,  if  the  wood  cleared  was  occupied  by  beech  and  oak ; 
and  if  the  land  to  be  rewooded  be  not  suitable  for  the  culti- 
vation of  these  species  (circular  of  May  27, 1858),  the  forest      cwadai  over- 
agents  will  furnish  the  necessary  information  for  thefur-8i8ntimdodvioe- 
therance  of  the  object,  the  value  and  fertility  of  the  soil, 
the  state  of  the  plantations  already  made,  etc.    They  watch 
over  the  replanting  of  the  lands  ceded  to  small  owners,  in  * 
execution  of  the  laws  of  1805,  and  see  that  the  large  land- 
owners reunite  in  their  forest  holdings.   These  reunions  h a  ve 
been  numerous.     At  length  they  have  complete  adminis- 
tration of  the  woods  of  the  parish  clergy,  which  are,  how- 
ever, in  small  quantities.    These  forest  agents  are  paid  by 
the  Minister  of  the  Interior,  according  to  a  tariff  agreed 
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dbkmakk.     upon  in  advance.    But  when  they  are  called  upon  to  take 

possession  of  a  private  forest,  the  proprietor  must  reimburse 

■ight  ofCforest».r  the  state  for  the  salaries  which  are  due  them.    In  all  that 

concerns  the  woods  of  the  parish  clergy,  the  Minister  of 
Keligion  arranges  their  salary  in  advance. 

PORTUGAL.  PORTUGAL. 


The  forest  service  of  the  kingdom  of  Portugal  is  divided 
into  two  distinct  parts,  the  administration  and  the  technical 

Administration,  service.  The  administrative  service  comprises  the  general 
administration,  book-keeping,  and  the  direction  of  the  pine 
forests  of  Leiria  and  the  establishments  annexed — that  is, 

^Technical  serv-  the  resin  manufactory — and  the  forest  of  Bussaco.  The  tech- 
nical service  is  divided  into  the  superior  part  and  the  subal- 
tern part.  The  superior  part  is  composed  of  the  chiefs  of 
the  three  forest  divisions  of  the  center,  of  the  north,  and 
of  the  south,  which  comprises  all  the  national  forests  of  the 
kingdom. 

j^J  fore8t*  of  The  director  of  the  pine  forests  of  Leiria  and  6  forest- 
masters  form  the  subaltern  part.  The  pine  forests  of  Leiria, 
and  the  establishments  annexed,  constitute  a  special  admin- 
istration, under  the  orders  of  the  director  of  Leiria. 

^G«ner»i  direc-     The  general  administrator  directs  all  the  service ;  he  is 

assisted  by  a  secretary  and  an  assistant  secretary.  The 
treasurer  pays  all  authorized  expenses,  and  deposits  all 

inSndente.TOper*  rG^ipte.    The  chiefs  of  the  divisions  submit  each  year  to 

the  general  administrator  the  projects  of  management  and 
of  the  works  to  be  undertaken  the  following  year,  and  give 
to  him  an  account  of  the  different  operations  made  the 

onEe  wepectiTe  preceding  year.     These  officers  are,  moreover,  obliged  to 

legions.  study  the  forest  conditions  of  the  various  regions  in  their 

respective  divisions ;  to  designate  the  grounds  belonging  to 
the  state,  to  communes,  to  parishes,  to  private  corporations; 
and  to  execute  whatever  may  be  prescribed.  Conferences, 
presided  over  by  the  general  administrator,  are  instituted 
for  the  examination  of  projects  of  management.  The  chiefs 
of  tue  three  forest  divisions  and  the  functionaries  of  the 
administrative  service  are  called  to  take  part  in  them. 
Such  an  organization  seems  to  satisfy  all  the  exigencies  of 
a  forest  service. 


Conference. 


SPAIN. 


SPAIN. 


unrnmS  oFfo?-     T^re  fa  no  country  of  Europe  more  interested  in  the 
"•^  preservation  of  its  forests  than  Spain.    If  the  burning  heat 

of  its  climate  be  not  tempered  by  the  beneficent  influence  of 
forest  vegetation,  if  the  conditions  relating  to  the  mountain 
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rivers  be  not  regulated  by  a  proper  distribution  of  trees,        BPA1A- 
and  if  the  lands  which  can  have  no  other  destination  than 
the  culture  of  trees  be  allowed  to  remain  open  and  used  as  a 
common  highway,  Spain  will  go  on  decreasing  in  population, 
and  becoming  poorer  and  poorer.    Nevertheless,  there  are  Q^SmtS^* 
few  regions  where  forest  wealth  experiences  such  neglect.  tototog  JJ^Il8 
Fire,  devastation,  and  especially  a  free  and  universal  pas- 
turage have  bared  the  majority  of  the  mountains.    A  rapid 
glance  at  the  administrative  measures  applied  to  the  for- 
ests  called  public  in  Spain,  during  the  last  few  years,  will 
show  the  extent  of  these  forests,  their  resources,  and  their 
future. 

A  law  of  May  1, 1855,  prescribed  alienation  of  woods  by  Low  of  18fi5- 
mortmain,  excepting  from  the  sale  of  such  forests  as  were 
deemed  by  the  government  to  be  useful  for  the  public  inter- 
est. A  royal  decree  of  October  26, 1855,  divided  the  public 
forest  into  three  categories :  (1)  forests  excepted  from  sale  as  S****?}0*1  **■ 
being  submitted  to  the  forest  rule ;  (2)  forests  whose  alien- 
ability is  uncertain ;  (3)  forests  susceptible  of  being  imme- 
diately exposed  for  sale.  The  first  category  comprises  the 
forests  of  pine,  hemlock,  oak,  *ash,  chestnut,  juniper,  and  all 
those  species  judged  by  forest  engineers  to  be  useful,  on 
account  of  their  altitude,  to  maintain  the  wooded  state. 
The  second  category  comprises  forests  of  cork,  green  oak,  and 
trees  occupying  generally  the  middle  regions.  The  third 
category  includes  the  forests  of  willows,  beeches,  alders, 
etc,  situated  in  the  plains,  and  which  may  be  cut  down  with- 
out inconvenience. 

The  classification  of  forests  by  the  nature  of  species  was      Difficulty  in 

i  **  .     -.        -w^    .      i  cliweiflcation  by 

easy,  and  consequently  it  was  accepted.  But  the  uucer- altitude, 
tainty  which  prevailed  relative  to  the  forests  of  the  second 
category  provoked  a  new  decree,  dated  February  27, 185C, 
which  united  this  category  to  the  third,  with  this,  restric-  Deere©  of  mm. 
tion,  that,  when  it  was  deemed  essential  for  the  public  inter- 
est, forests  belonging  to  either  of  the  three  categories  might 
be  saved  from  sale. 

A  third  decree,  February  16, 1859,  re-established  the  rules 
laid  down  by  the  decree  of  1855 ;  forests  of  the  second  cate-  Decree  of  isso. 
gory  were  to  be  classed,  according  to  circumstances,  among 
forests  to  be  preserved  or  among  those  to  be  sold ;  and  the 
government  caused  a  table  to  be  published,  from  which  we 
extract  the  following  remarks : 

Spain  comprises  40  provinces,  the  total  population  of  a™  of  Spain 
which  is  15,050,870,  divided  into  46,490  parishes,  contain- 
ing 49,983,160  hectares.    The  total  extent  of  public  forests  is    F»"»t  are*. 
10,186,044  hectares,  divided  into  30,646  groups.    There  are 
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bpaik        but  671,258  hectares  which  belong  to.  the  State ;  3,427,561 
hectares  mast  be  sold.    There  is  to  be  maintained  under  the 
s^to  and  saia.  forest  government  the  surplus  of  6,758,483  hectares,  in 
19,774  groups,  belonging  as  follows: 

Proprietaries.       To  the  state,  467,566  hectares,  in  3,494  groups. 

To  public  establishments,  52,791  hectares,  in  53  groups. 
To  parishes,  6,238,125  hectares,  in  16,227  groups. 

Present  extent     The  operations  of  alienation  began*  no  doubt,  at  once, 

of  public  forests.  „        ,      ,      ,    ,  ,      ^T^...^  *«<*  *  « 

for  the  last  documents  report  only  6,  <  58,483  hectares  as  the 
extent  of  public  forests  in  Spain. 

In  making  up  the  classification  according  to  the  decrees 
of  1855  and  1859,  it  was  found  that  the  country  possessed 
many  more  forests  than  was  supposed,  but  it  was  also 
Bad  condition  brought  to  light  that  their  condition  was  worse  than  had 
been  believed.  The  condition  of  the  public  forests  may  be 
appreciated  after,  considering  the  figures  which  form  the 
budget  of  1861,  and  which  have  been  established  after  the 
results  known  of  the  year  1859 : 

Reals. 

Income  and  ex-  Th®  expenses  of  administration  amounted  to 9, 716, 506    $497, 8£> 

IstnftUn'  admln" °f  which  clwwged  to  the  State 2,340,440 

Of  which  charged  to  the  provinces- 1,912,118 

Of  which  charged  to  the  parishes 5,463,948 

The  products  are 9,197,273      459,868 

Of  which  for  state,  first 300,000 

Of  which  for  state,  second,  for  100  paid  by  the  par- 
ishes for  expenses  of  excise  and  contributions. .  1, 779, 454 
For  the  parishes    7,117,879 

Deficit 37,957 

Such  a  strange  and  unlooked-for  result  being  brought 
about  by  the  preceding  decrees,  a  new  decree  was  neces- 
Decree  of  1862.  sary.  This  decree  was  made  February  22, 1862,  and  contains 
the  following  principal  dispositions :  The  forests  whose  pre- 
vailing species  are  the  pine,  oak,  and  birch  were  exempted 
from  the  sale  prescribed  by  the  law  of  May  1, 1855.  This 
exception  is  applicable  only  to  forests  including  at  least 
100  hectares,  be  it  in  a  single  group  or  in  several  groups 
separated  from  each  other  by  at  least  a  kilometer.  In  such 
New  umita- forests  as  are  exempt  from  sale  it  is  forbidden  to  cut  trees, 
to  make  resin,  or  make  any  objects  whatever,  except  what 
may  be  necessary  to  preserve  the  trees.  Such  sales  as  were 
made  before  the  decree  of  February  22, 1862,  were  confirmed, 
but  such  as  are  not  completed  were  broken. 

ALGERIA.  ALGERIA. 

The  recognition  and  the  cultivation  of  woody  territory  in 
Algeria  have  necessarily  followed  the  progress  of  the  con- 
quest of  the  soil  and  of  its  colonization.    The  result  is  that 
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JLLGBRU. 


though  an  exact  inventory  of  the  forest  wealth  of  Algeria  is 
not  yet  entirely  completed,  it  is  very  rapidly  approaching 
completion.     The  last  statistics,  carefully  prepared  and^f^0*  foresto 
published  under  the  direction  of  the  conserver  of  forests,  in 
1877,  give  the  following  figures  in  the  three  provinces : 


Area,  in  hectares,  of  the  forests  where  the  species  prevail. 


Species. 


Corktree 

Zeenoak 

Green  oak 

Pine  of  Aleppo 

Cedar  tree 

Thuja 

Sea-pino 

Ehn  and  ash,  master-tree,  wild  olive,  and 

locust  tree   

Eucalyptus  (different  species) 


Oran. 


14,658 


228,296 
278,747 

19ti28 
40,078 


^*  c<S£a' 


88,393 

104,634 

233,059 

2,138 

11.540 


198,429 

00,548 
208,480 
281,700 

74,411 


Total 


Areas  of  species. 


Total 


575,809 


59,242 


1,524 
223, 463 


249,880 

60,548 

541, 412 

709,406 

70,549 

30,674 

1,524 

822,783 


447, 012  !l,  028, 565  j  2, 052, 276 


Thus  the  wooded  domains  of  Algeria  contain,  in  round 
numbers,  about  two  million  hectares.  Adding  to  this  num- 
ber (1)  153,865  hectares  of  the  cork  tree  which  have  been 
given  in  full  right  to  those  persons  who  were  grantees  of  Public  and  pri. 
the  first  working  and  cultivation,  by  the  decree  of  February 
2,  1870,  and  (2)  74,000  hectares  abandoned  to  tribes  or  vil- 
lages as  common  property,  the  total  surface  of  forests  at 
present  existing  in  Algeria  amounts  to  2,280,870  hectares — 
that  is  to  say,  to  more  than  two-thirds  of  that  of  France. 

The  most,  important  products  of  Algerian  forests  are:    Product* of ai- 
Cork;  woods  for  building,  for  timber  work,  for  cart  Wright's  **  ""  oresU* 
work,  cabinet-maker's  work;  tanning  barks;  and  coloring 
materials. 

(1)  The  cork  trade  during  the  past  ten  years  has  been  cork, 
steadily  and  rapidly  increasing,  in  spite  of  great  fires  which 
at  different  times  have  come  to  devastate  certain  forests. 
For  example,  the  export  of  cork,  which  in  1867  was  only 
896  tons,  of  1,000  kilograms,  representing  a  value  of  a  million 
francs,  has  progressively  increased  so  as  to  attain,  in  1876, 
the  figure  of  4,350  tons,  representing  a  value  of  more  than 
five  millions  of  francs.  The  Algerian  cork  is  remarkable 
for  the  thickness  and  regularity  of  the  slabs  which  it  fur- 
nishes; and,  on  account  of  its  elasticity,  hard  grain,  and 
beautiful  color,  it  is  much  sought  for  for  commerce. 

The  law  concerning  fires,  a  better  management  of  the    Managementoi 
forests,  the  formation  of  a  squad  of  workmen  properly  in-  °°r    ore*  ** 
structed  in  the  art  of  cork  cultivation,  and  the  gradual 
improvements  of  the  means  of  transport  have  already  given, 
since  1874,  a  new  impulse  to  this  great  industry,  which  is 
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^°™"*- only,  so  to  speak,  in  its  beginning,  and  which  for  the  pres- 
ent time  may  be  regarded  as  a  reliable  source  of  fortune  for 
the  department  of  Constantino. 
Zeen  oak.  (2)  The  zeen  oak,  which  has  been  already  much  appre- 
ciated by  the  Turks  for  the  construction  of  ships,  has  been 
announced  as  peculiarly  appropriate  for  that  purpose  by 
M.  Legrand,  engineer.  There  are  at  present  about  18,000 
full  hectares  of  the  zeen  oak  cultivated  for  ship-building 
purposes,  cooperage,  and  railroad  sleepers,  at  an  average 
price  of  55  fr.  a  cubic  meter  in  the  forest, 
cedarandotber     (3)  The  cedar,  of  which  the  colony  possesses  very  fine 

vainc.  specimens,  the  austral  ash,  the  pine  of  Aleppo,  offer  the 

same  qualities  of  resistance  as  in  Italy  and  in  Turkey ;  the 
thuja,  the  olive  tree,  the  pistachio  tree,  the  juniper  tree, 
the  lemon  tree,  and  the  holm  oak  furnish  beautiful  and 
excellent  wood  for  furniture,  and  are  each  year  more  and 
more  appreciated. 
Eucalypti.  (4)  The  eucalyptus  (blue  gum  of  Tasmania),  the  most 
useful  varieties  of  which  have  been  imported  and  made 
common  throughout  Algeria  by  the  energetic  perseverance 
of  M.  Bamel,  commences  to  furnish  products  of  a  real  in- 
dustrial value.  This  remarkable  tree,  whose  growth  is  very 
rapid,  furnisher,  from  the  age  of  ten  years,  a  wood  nearly 
as  hard  and  as  resistant  as  that  of  the  oak,  excellent  for  tele- 
graph posts,  railroad  sleepers,  cooperage,  piles  for  both  salt 
and  fresh  water,  timber  wood,  cartwright  wood,  aud  cabinet- 
maker's wood. 
Hygienic  iniiu-     An  inquiry  made  in  1876  by  the  Society  of  Climatology 

eoces  of  the  blue  ~»        •/  *>  •  » 

num.  of  Algiers  gives  as  a  result  that  more  than  2,000,000  of 

these  trees  have  been  already  planted  in  Algeria,  aud  it 
may  be  considered  as  a  fact  that  the  influence  of  this  tree 
in  that  colony  is  both  hygienic  and  febrifuge.  The  leaves 
are  employed  with  success  in  the  treatment  of  fever  and  in 
certain  typic  affections;  they  furnish  by  distillation  an 
essence  which  enjoys  balsamic  properties  very  worthy  of 
being  studied  and  applied.  All  the  facts  concerning  the 
planting  properties  and  products  of  the  eucalyptus  are 
presented  and  treated  in  the  pamphlets  published  by  MM. 
Eamel,  Oordier,  Trottier,  Fillias,  and  in  a  recent  work  of 
M.  Certeux,  entitled,  "Guide  for  the  Planter  of  the  Eu- 
calyptus in  Algeria."  These  documents  were  placed  at  the 
disposition  of  the  public  in  the  statistical  section  of  the 
Algerian  exhibit. 
Barks.  (5)  Oak  barks  of  Algeria  of  different  kinds,  that  of  the 

eucalyptus  and  of  certain  Australian  acacias,  containing 
tannin  in  variable  but  considerable  proportions,  were  ex- 
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ALGKUIA. 


liibited.  The  cork  bark  is  by  far  the  richest ;  it  is  cultivated 
on  a  vast  scale,  and  is  especially  bought  by  England  and 
Italy ;  an  example  to  be  followed  as  a  duty  by  France. 

In  1867  Algeria  exported  8,000  tons  of  tanning  bark,  ni£gs\£JL°f  ton* 
representing  a  value  of  1,600,000  fr.    From  1873  this  im- 
portant traffic  has  increased  more  rapidly,  as  the  following 
figures  testify : 


Toon. 


1973 
1874 
1875 

1876 


Tons  ex* 
ported. 


8,316 
10, 575 
13,460 
19,046 


Value,  in 
francs. 


1,663,000 
2, 115, 000 
2,692,000 
3,809,000 


Thus  the  average  amount  yearly  exported,  for  five  years, 
was  about  13,000  tons,  representing  a  value  of  2,500,000  ir. 
It  is  constantly  increasing. 


PRUSSIA. 


PRUSSIA. 


The  forest  administration  in  Prussia  forms,  as  in  France, ,  Forests  admin- 

istration. 

a  division  of  the  financial  administration.  At  its  head  is  a 
general  director,  assisted  by  a  council  composed  of  2  head 
masters  and  2  inspectors.  The  business  affairs  are  treated 
by  general  guards  and  pupils;  they  are  not,  however,  very 
numerous,  since  the  administration  is  less  extended  in  Prus- 
sia than  in  France.  The  personnel  of  the  agents  of  active 
service  is  composed  of  head  masters,  inspectors,  and  gen- 
eral guards.  There  is  one  head  master  for  each  depart- 
ment; these  grand  masters  are  divided  into  two  classes — 
those  of  the  first  class  receiving  10,000  fr.,  and  those  of  the  salaries. 
second  class  8,000  fr.  Below  the  grand  master  is  the  in- 
spector, who  receives  about  6,000  fr.,  and  they  are  obliged 
to  keep  a  horse.  No  indemnities,  are  allowed  either  to  in- 
spector or  grand  master.  After  the  inspector  come  the  grand 
generals,  and  to  this  grade  arc  attached  the  most  advantages. 
A  general  guard  has  from  3,000  to  3,600  fr.  of  fixed  salary, 
a  forest  house,  with  seven  or  eight  hectares  in  gardens  and 
meadows,  and  also  fuel.  Moreover,  he  has  the  light  to  hunt 
in  his  district,  and  pays  but  little  for  each  piece  of  the 
game  killed.  This  advantage  is  equal  to  at  least  500  fir.  a 
year.  His  district  includes  from  5,000  to  6,000  hectares  of 
forests.  They  are  named  for  life,  may  take  part  in  political 
proceedings,  can  be  deprived  of  office  only  by  a  judgment, 
and  live  an  independent  lite.  The  forest  agents  are  recom- 
mended from  the  Forest  Academical  School  of  Neustadt, 
near  Berlin.  The  pupils  enter  tbe  service  in  quality  of  gen-  Neostndt 
eral  guard  pupils  after  a  sojourn  of  three  years  at  school,  aud 
P  B vol  3 


Districts. 


Forest  Aca- 
demical School  of 
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PBU88TA-      after  having  passed  a  severe  examination.    They  are  named 

general  foot-guards,  in  proportion  as  vacancies  occur,  every 

five  or  six,  and  even  ten,  years  after  graduating. 

Forest  office™.     ^he  list  of  officers  comprises,  as  in  France,  brigadiers 

salaries  and  and  guards.    A  brigadier  has  1,500  fr.,  a  house  with  about 

privileges.         three  hectares,  and  fuel,  and  he  may  replace  the  general 

guard  in  all  forest  operations.  Each  brigade  is  composed 
of  about  10  guards.  A  guard  has  1,000  fr.,  a  house  with 
about  three  hectares  of  ground,  and  fuel,  a  sorting  of  from 
from  600  to  600  hectares  in  extent.  The  officers  are  re- 
cruited from  the  military  corps  of  hunters.  They  must 
have  served  there  thirteen  years,  but  may  do  in  reality  only 
about  three  years  of  effective  military  service,  and  they 
complete  their  time  in  quality  of  aids  to  the  guards.  These 
periods  vary  necessarily  according  to  the  requirements  of 
the  service.  The  guards  are  named  by  the  president  of  the 
council,  at  the  proposition  of  the  grand  master,  who  delivers 
the  commissions.  They  belong  in  general  to  the  families  of 
the  forest  guards.  For  agents,  as  for  guards,  the  right  to 
withdraw  results  from  invalidity,  independent  of  age.  The 
pension  of  a  retired  officer  is  a  quarter  of  his  regular  pay 
after  having  served  twenty  years,  and  a  half  after  thirty 
years  of  service ;  after  forty  years  service,  six-tenths ;  and 
after  fifty  years  the  retired  officer  is  entitled  to  receive  three- 
fourths  of  his  pay  when  in  active  service.  The  parish 
guards  are  paid  by  the  parishes,  about  1  fr.  25  c.  a  hectare. 
When  a  parish  has  forests  of  a  certain  importance,  it  is 
obliged  to  take  its  guards  from  the  corps  of  workmen. 

BU8BXA.  RUSSIA. 


This  empire  is  not  behind  others  in  schools  for  educating 
youths  to  become  foresters.  I  give  a  detailed  account  of 
these  matters,  condensed  from  an  article  in  the  "Review  of 
Waters  and  Forests." 

iSSSi  **"*  *  Forest  school  at  Lissino. 

This  school  was  founded  in  1834,  with  a  view  to  complete 
the  theoretical  instruction.  The  forest  belonging  to  the 
establishment  was  managed  in  1841  to  serve  as  a  model. 
Administration.  The  administration  of  the  school  is  confided  to  a  director, 
and  two  experienced  forest  professors  are  charged  with  the 
instruction.  This  school  contains  a  library,  where  all  Rus- 
sian and  foreign  works  relating  to  forests  may  be  found. 
Mu&enm.  it  contains  also  an  herbarium;  a  collection  of  species  of 
trees  and  shrubs,  with  their  seeds ;  a  collection  of  machine 
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models;  apparatus  and  instruments  employed  in  forest  cul-       eumu. 
ture — a  very  remarkable  technical  establisliment.    This  in- 
stitution is*  like  a  little  industrial  village.    Each  building  of  Liu!™.  *CI°'  ° 
which  it  is  composed  is  a  manufactory  unlike  every  other, 
except  the  house  occupied  by  the  guardian  and  his  family. 
There  are  to  be  seen:  (1)  a  manufactorv  of  essence  of  tur-    .  Labawtonvn 

v    '  '  and    manutaclo- 

pentine;  (2)  a  manufactory  of  potash;  (3)  a  manufactory ries. 
of  birch  pitch ;  (4)  a  manufactory  of  pitch  of  resinous  trees; 
(5)  a  manufactory  of  lamp-black;  (G)  a  chemical  laboratory; 
and  (7)  a  piece  of  ground  reserved  for  the  carbonization  of 
wood  in  piles  of  Oural.  The  occupations  at  Lissino  are 
divided,  according  to  the  seasons,  into  spring,  summer,  au- 
tumn, and  winter  occupations. 

Spring  occupation*. — The  course  begins  toward  the  end  ofti^ingoccup*' 
ApriL  During  three  or  four  weeks  excursions  are  made 
into  the  forests,  the  professors  treating  all  the  important 
ques:ions  relating  to  forest  culture,  and  showing  the  appli- 
cation of  the  rules  which  the  pupils  know  only  in  theory. 
They  are  occupied  in  the  nurseries  and  in  the  forest,  and 
the  floating  of  wood  upon  the  neighboring  rivers  which 
empty  into  the  Keva  is  studied. 

Summer  occupations. — When,  after  the  spring  exercises,  summVr  occa 
the  pupils  have  acquired  sufficient  practice  to  pass  to  the pa  "**' 
managing  work,  a  certain  extent  of  forest — from  100  to  200 
hectares — is  assigned  to  each  one  to  survey  and  apply  the 
rales  of  management.  Surveying  is  done  by  means  of  the 
plane-table,  the  astrolabe,  and  the  compass.  Besides,  each 
pupil  is  obliged  to  execute,  under  the  inspection  of  a  geo- 
metrician, the  leveling  of  a  certain  portion  of  marshy  land, 
and  to  draw  up  a  project  for  rendering  it  salubrious. 

Autumn  occupations. — After  the  works  of  the  forest  man-    Autumn  occu- 
agement,  the  pupils  are  occupied  with  artificial  restocking 


lemons. 


»? 


either  by  seed  plats  or  by  plantation.  All  experiments 
already  made  at  Lissino  of  this  nature  are  passed  in  review, 
and  the  professors  explain  the  success  or  the  failure,  making 
mention  of  the  circumstances  which  have  accompanied  these 
experiments.  The  manufacture  of  charcoal  is  studied,  as 
well  as  that  of  tar,  essence  of  turpentine,  and  other  forest 
products,  under  the  direction  of  an  experienced  workman. 

Winter  occupations. — The  pupils,  to  whom  parts  of  the  con-  wmteromipa 
tiguous  forests  have  fallen,  form  companies,  and  each  com- 
pany makes  an  official  report  upon  the  works  of  manage- 
ment of  its  part,  considered  as  a  forest  apart.  Compositions 
are  written  upon  given  themes.  The  professors  make  a 
critical  analysis  of  new  works  published  in  relation  to  forest 
economy.    The  pupils  are  also  occupied  in  studying  the  quite 
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ki'bbia. complicated  science  of  book-keeping.    The  course  at  Lissino 

is  terminated  by  an  examination,  after  which  all  the  pupils 
LUtinZ.  *e  l°°     are  classed  in  four  categories,  as  follows :  ( 1 )  Second  lieuten- 
ants; (2)  ensigns;  ( •)  employes  of  the  fourteenth- class;  (4) 
Examinations,  geometricians.    To  encourage  work,  prizes  are  given  for  the 
Prize*.  best  compositions.    These  prizes  consist  of  gold  medals — 1 

large  one  of  the  value  of  600  fr.  and  1  small  one  valued  at 
200  fr.  All  pupils  who  receive  instruction  in  these  schools 
at  the  expense  of  the  Ministry  of  Domains  are  required  to 
serve  this  ministry  for  a  period  of  five  years ;  for  the  others 
the  term  is  reduced  to  two.  The  young  men  begin  their 
service  by  entering  for  two  years  the  commissions  tor  man- 
aging forests.  After  this,  those  of  the  first  and  second 
categories  are  placed  as  general  guards,  those  of  the  third 
category  as  their  adjutants,  and  those  of  the  last  remain 
always  geometricians.  Those  thus  installed  as  general 
guards  may  be  promoted  without  any  examination  what- 
ever.  Nevertheless,  to  form  superior  agents  of  administra- 
tion, as  well  as  professors  for  the  numerous  schools,  the 
government  has  judged  it  useful  to  create  a  special  course 
for  officers.  This  course  was  created  in  1840. 
coune  for  offl-  Course  for  officers. — To  this  course  are  admitted  forest 
agents  of  the  first  smd  second  categories,  whether  immedi- 
ately after  serving  in  managing  forests  or  later,  but  always 
after  an  examination  which  confirms  their  aptitude  for  in- 
dependent work  and  a  certain  proof  of  intellectual  ability. 
The  course  lasts  eight  months,  and  comprises  the  following 
studies :  The  literature  of  forest  sciences,  comparative  his- 
tory of  forest  law,  political  economy  in  relation  to  the  state, 
statistics,  climatology,  geology,  analytical  chemistry.  Those 
who  distinguish  themselves  in  this  course  acquire  the  right 
to  occupy  immediately  the  position  of  inspector  of  forests, 
or  that  of  chief  of  a  commission  lor  managing  a  forest. 

course  of  the  Course  of  the  ex  t  ernes. 

I  have  already  said  that  the  forest  institute  is  on  the 
point  of  being  suppressed,  experience  having  brought  to 
light  two  principal  faults  in  its  organization — its  great  ex- 
pense, more  than  700,000  fr.  a  year,  and  the  insufficiency  of 
the  results.  Indeed,  a  young  man  scarcely  fifteen  years  of 
age  is  hardly  capable  of  choosing  his  true  and  proper  voca- 
tion, and  he  often  recognizes  it  only  when  it  is  too  late.  To 
remedy  these  inconveniences,  to  some  extent,  the  adminis- 
tration has  profited  by  the  general  movement  which  has 
occurred  in  all  the  Russian  special  and  military  schools.  It 
has  opened  a  course  for  young  men  who  have  finished  their 


corn. 
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studies  of  natural  sciences,  and  who  consequently  Lave ™'!*l±_ 


to  study  only  the  properly  styled  forest  sciences.     The    Forest  *cJwoi  at 
course,  called  u  Course  of  the  Externes,"  is  divided  into  two  LUnno- 
parts :  (1)  the  theoretical  instruction,  given  during  eight    course  of  the 
months  by  pv,i esters  of  the  forest  institute;  (2)  the  prac- 
tKVl  exer^ces,  <7hich  continue  for  the  same  length  of  time, 
and  taJ>?  p*>ce  at  Lissino. 

Illferwr  forest  Schools.  Inferior  forest 

tchoob. 

The  institution  of  guards,  the  essential  element  of  all 
progress  in  the  art  of  forestry,  has  acquired  in  Russia  an 
importance  proportionate  to  the  extent  of  the  forest  terri- 
tory.   It  is  owing  to  this  great  extent  that  these  interior 
schools  were  created.    Individuals  of  all  classes  are  ad- 
mitted,  without  any  other  condition  than  that  of  knowing 
how  to  read  and  write.    The  course  is  of  three  years,  and    c<mw©. 
comprises  the  following  branches :  Religion,  Russian  lan- 
guage, arithmetic,  geometry,  surveying,  leveling,  forest  bot- 
tany,  forest  culture,  forest  law,  book-keeping,  making  out  offi- 
cial reports,  drawing,  writing.   The  theory  of  forest  science  is 
taught  only  in  its  generalities.    During  the  summer  and   studies  andw»- 
autumn  the  pupils  are  engaged  in  working  in  the  technical 
establishment,  in  leveling,  and  in  surveying.    Hunting  and 
shooting  with  the  air-gun  are  the  chief  recreations.    Before 
leaving  school  the  pupils  are  obliged  to  pass  an  examina-    Examination*. 
tion,  after  which  they  are  classed  iu  three  categories :  (1) 
those  who  are  very  apt  receive  the  name  of  forest  con- 
ductors, and  have  a  right,  after  twelve  or  twenty  years  of 
service,  to  the  first  military  grade ;  the  others  become  (2) 
brigadiers  or  (3)  simple  forest  guards.    Those  who  receive   Free  and  p»y 
a  free  education  are  obliged  to  submit  to  ten  years'  service 
in  the  Ministry  of  Domains.    The  other  pupils  pay  400  fr.  a 
year,  and,  as  they  devote  themselves  to  the  service  of  pro- 
prietors, the  school  delivers  them  diplomas  of  capacity. 

Schools  of  the  Steppes.  sehooi  of  the 

Steppe*. 

All  the  southern  part  of  Russia,  from  the  50th  degree,  is 
deprived  of  wood.  It  is  the  region  of  the  Steppes,  vast 
plains  very  like  the  prairie  lands  of  the  United  States. 
Many  attempts  have  been  made  to  force  growth  there.  The 
government,  recognizing  the  great  advantages  which  must 
result  to  the  country  from  the  transformation  of  was^e  and  ^^^im  Sto 
barren  plains  into  productive  forests,  has  encouraged  these  forest*. 
undertakings,  and  directs  such  endeavors  by  the  aid  of 
practical  schools  of  forest  culture.  The  most  important  of 
these  schools  is  that  of  Anadol,  iu   the  government  ofdoLUoolof *** 
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BU8B1A-  Yekatherinoslan,  the  founder  and  director  of  which  is  M. 

school  qf  the  Victor  de  Graff,  an  eminent  forester,  known  to  the  learned 
victordcGraff.  world  by  his  extended  works  upon  descriptive  botany.  He 
graduated  in  1841  at  the  forest  institute,  made  a  voyage  in 
Southern  Russia,  and  studied  all  that  this  country  pre- 
sented which  was  peculiar,  as  much  in  relation  to  the  soil 
and  climate  as  to  the  economical  conditions.  After  this 
expedition  he  was  appointed  to  organize  a  school,  of  which 
the  following  particulars  are  taken  from  the  regulations : 
Cou»e.  The  course  lasts  three  years.    The  candidates  must  be 

Requisites  for^rom  fifteen  to  seventeen  years  of  age,  of  good  constitution, 
admission.         an(j  mu8t  know  how  to  read  aud  write.    The  instruction, 

food,  and  clothing  are  free  for  those  who  serve  the  state 
during  ten  years,  and  for  the  others  the  price  is  very  mod- 
studies,  erate.  The  studies  are  arithmetic,  the  first  elements  of 
geometry,  surveying,  the  elements  of  forest  economy  and 
agriculture,  elementary  medicine,  and  the  veterinary  art. 
The  lessons  are  given  by  an  efficient  conductor  of  forests, 
or  by  young  foresters  who  have  followed  with  distinction 
the  course  of  the  forest  institute,  and  who  are  sent  by  the 
administration  for  a  year  in  this  school  that  they  may  iorm 
successors  of  M.  de  Graff.  Eural  economy  and  medicine 
are  taught  by  special  teachers.  The  school  possesses  a 
good  library,  and  an  annual  sum  of  1,200  fr.  is  employed  to 
keep  it  in  good  condition  and  to  enlarge  it.  There  is  also  a 
meteorological  observatory.  ]STew  pupils  are  practiced  in 
their  work  under  the  supervision  of  the  comrades  of  the 
workshops,  preceding  course.  Workshops  of  all  kinds  have  been  cre- 
ated, that  the  pupils  who  are  obliged  to  work  there  may 
choose  their  congenial  vocation.  In  this  manner  they  be- 
come good  workmen,  and  when  they  return  to  their  own 
subventions  towns  they  propagate  civilization.  Government  gives  to  all 
and  privileges.    ^  pUpj]s  wj10  graduate  from  this  school  a  certain  amount 

of  land  and  200  fr.  to  enable  them  to  undertake  its  manage- 
ment. They  are  also  freed  from  all  taxes  for  two  years. 
The  best  pupils  are  installed  as  gardeners  of  .the  planta- 
tions which  each  village  of  the  steppes  must  have,  covering 
an  area  of  at  least  four  hectares.  The  ground  and  the 
young  plants  for  the  plantation  are  allowed  gratuitously  by 
the  state.  The  original  number  of  pupils  was  fixed  at  40, 
but  the  affluence  was  so  great  that  a  change  has  been  made, 
and  now  100  are  admitted, 
schools  of  Bor-  Similar  schools  have  been  founded  at  Berdiansk  and  at 
kuiSJiiskoo.  e  "  Meikhaillolskoe.  It  is  more  than  probable  that  the  number 
of  these  schools  will  be  yet  iucreased,  since  experience  has 
plainly  shown  their  great  usefulness. 


forestry:  commissioner  baker.  423 

In  conclusion,  I  may  say  that  the  display  of  forest  prod-  Geiver^^€fiec' 
acts  made  at  Paris  by  the  United  States,  while  excellent  as 
far  as  it  went,  was  nothing  compared  to  the  display  that  AmSam088^ 
might  have  been  made  by  a  country  like  ours,  possessing  JJjJ^tJ  for08fc 
380,000,000  acres  of  woodland.    An  adequate  exhibition  of 
our  resources  has,  in  fact,  never  been  made,  and  it  is  to  be 
hoped  that  among  the  glories  of  the  future  will  be  such  a 
display.    It  is  safe  to  say  that  all  Europe  combined  could 
never  equal  it. 

The  people  of  the  United  States  have,  up  to  a  compara-  a^S^^rof 
tively  recent  period,  been  famous  destroyers  of  the  forest,  forest*. 
It  is  a  significant  fact  that  the  American  ax  takes  prece- 
dence in  the  markets  of  the  world,  and  that  the  American 
chopper  is  the  most  expert  axman.  Thousands  of  acres  of 
noble  forest  trees  have  been  destroyed  merely  to  rid  the 
earth  of  them.  The  Western  pioneer  has  passed  his  life  in 
the  toilsome  labor  of  chopping  and  burning  trees  which  his 
descendants  would  gladly  replace. 

Of  late  years  a  growing  public  sentiment  has  sprung     Public  sent! 
up  in  favor  of  the  preservation  and  cultivation  of  trees  ^er^ncy0rSf 
both  for  ornament  and  use.    The  evils  of  forest  destruction  fore8t8- 
are  now  generally  admitted,  though  our  practice  is  not 
always  in  conformity  with  our  theory.    So  general  is  the 
belief,  however,  in  the  theory,  that  I  have  not  deemed  it 
necessary  to  enter  into  the  discussion. 

The  practical  question  remains:  What  can  we  do  to  pre-    How  shall  we 
serve  and  restore  our  forests,  to  repair  the  waste  of  the  oftho  past?™8 
past,  and  provide  for  the  needs  of  the  future! 

Governmental  interference  is  a  resource  to  be  used  spar-    Governmental 
ingly,  for  the  simple  reason  that  it  is  not,  as  a  rule,  efficacious.  failure?*1100 
There  has  existed  for  many  years  a  statute  against  cutting 
timber  on  government  lands,  and  it  is  safe  to  say  that  few 
statutes  have  been  more  persistently  violated.    In  newly    Gcneral  opin. 
settled  sections  few  people  see  anything  wrong  in  cutting  jy*reof  new  86tr 
government  timber.    In  fact,  there  is  a  sort  of  belief  that, 
as  the  timber  is  used  in  the  development  of  the  country,  in 
house-building,  and  the  like,  the  public  is  rather  benefited 
than  otherwise  by  the  operation,  and  that  no  one  should 
complain.    Where  such  a  sentiment  exists  it  is  idle  to  ex- 
pect the  authorities  to  be  vigilant  in  the  enforcement  of  the 
law. 

The  timber-culture  act  has  been  more  effectual  than  re-  Timber-culture 

act  more  effeot- 

pressive  legislation.    In  this  act  the  government  holds  out  naL 
substantial  inducements  for  the  cultivation  of  trees,  becomes 
the  patron  and  encourager  of  forestry,  and  thus  fosters  a 
popular  sentiment  in  favor  of  tree-growing.    Doubtless,  the 
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onwrai^cft":.  \nw  mjght  he  made  better ;  but  the  safer  course  is,  it  seems 

to  me,  not  to  make  new  laws  or  ameud  old  ones,  but  to  en- 

of  om^xSSSivo  ^orce  tlie  act  already  on  the  statute-book.    If  a  rigid  coin- 

•tututeu.  ]>liance  with  the  law  as  it  now  stands  is  exacted,  the  results 

will,  doubtless,  be  more  satisfactory  than  a  host  of  minute 

regulations,  such  as  are  suited  to  the  genius  of  European 

countries,  but  would  prove  irksome  and  thus  inoperative  here. 

It  is  safe  to  say  that  voluntary  effort  has  done  more  good 

fort°lnntM"v  ef-  than  legislation,  either  repressive  or  protective.    The  device 

inthowUt*7"0^  an  annua*  "Arbor  Day,"  originating,  I  believe,  in  the 
State  of  Nebraska,  has  filled  many  Western  cities  and  towns 
with  beautiful  shade  trees  at  no  cost  to  the  government, 
Federal,  State,  or  municipal.  "  Arbor  Day"  has  been  added 
to  our  scanty  list  of  public  holidays ;  young  and  old  join  in 
the  cheerful  labors  of  the  day,  and  schools  and  religious 
societies  are  conspicuous  in  its  observance.  In  one  day  in 
Topeka,  the  capital  of  Kansas,  more  was  done  toward  beau- 
tifying the  grounds  belonging  to  the  State,  by  the  free  and 
voluntary  labors  of  its  citizens,  than  had  been  done  in  years 
under  the  authority  of  the  legislature  and  at  an  expense  of 
several  thousand  dollars  of  the  public  money.  This  incident 
is  mentioned  as  illustrating  the  real  and  true  method  of 
carrying  out  measures  beneficial  to  the  mass  of  the  people. 
With  us  the  people  are  everything,  the  government  very 
little. 

A  fair  field  is  open  in  this  country  for  the  labors  of  the 

forester.    It  is  safe  to  say  that  for  many  years  no  effort 

need  be  made  to  imitate  the   European  experiments  in 

The  prospect- reforesting  the  sides  of  barren  and  almost  inaccessible 

ivo  work  of  for-  .  ___       „,,        *»  «    *  .™  ^      .,»  t  *<»-•■ 

eating  the  West-  mountains.    The  fields  of  labor  will  be  the  great  and  fertile 
em  pi»  lies.       ppgjjj^  0f  the  West,  where  the  work  will  be  comparatively 

light,  rapid,  and  inexpensive.  The  fact  that  trees  will  grow 
on  the  prairies,  west  as  well  as  east  of  the  Mississippi,  is  a 
settled  question.  No  well-informed  person  disputes  it.  It 
is  no  longer  a  matter  of  experiment.  It  only  remains  to 
push  forward  the  good  work  by  the  means  I  have  suggested, 
Thetimher-cui-by  the  continuance  and  careful  enforcement  of  the  timber- 

tmv  act.  * 

culture  act,  and  the  fostering  of  a  public  sentiment  in  favor 

of  tree-growing  by  the  observance  of  "Arbor  Day,"  and  the 

Fostering  ,mb-  dissemination  of  information  on  the  subject  bv  the  Depart- 

hc  sentiment  in  t  ■»     %  %  * 

favor   of   in*,  ment  of  Agriculture  and  the  public  press.    At  all  fairs  and 
ferow  exhibitions  of  natural  products  the  development  of  forestry 

should  be  made  much  more  conspicuous  than  heretofore. 

mentckof  WawSt     Finally,  I  desire  to  return  my  thanks  to  the  gentlemen  in 
unce.  charge  of  the  French  Department  of  Forests  at  the  Paris 
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Exposition.    They  were  unwearied  in  their  courtesy,  ami  ^^f^aSSK 
special  facilities  were  allowed  me  in  the  way  of  the  exami- ag- 
nation of  books  and  documents,  admissiou  to  libraries,  etc. ; 
and,  in  short,  those  officers  displayed  that  courtesy  and  intel- 
ligence which  have  made  their  department  a  benefit  to  their 
own  country  and  a  model  to  others. 

The  forest  conservancy  of  British  India  in  dealing  with 
large  and,  in  many  cases,  uncultivated  areas  of  forest  and 
jungle,  as  well  as  tracts  of  treeless  plains,  offers  to  us  many 
]K>ints  of  interesting  study.  Unscrupulous  depredators 
upon  public  lands  there,  as  here,  have  done  damage  which 
a  century  of  care  cannot  entirely  remedy.  I  have  therefore  Appendix,  on 
added  as  an  appendix  a  report  by  the  Hon.  George  G.  M.  foie«t«  in  British 
Birdwood,  0.  S.  I.,  M.  D.,  the  author  of  the  "  Hand-book  to  c°  m!  Biniwoofi! 

the  British  Indian  Section." 

F.  P.  BAKER, 

Additional  Commissioner. 


APPENDIX.  bhiuhh  iron. 


"  FOREST  CONSERVANCY  IN  INDIA.  Fwrut  consert 

ancy. 

"The  forest  department  in  India  is  for  administrative  purposes,  di-  Administra 
vided  into  three  separate  establishments ;  the  forests  in  the  several  dis- 
tricts immediately  subject  to  the  Government  of  India  being  under  the 
general  control  of  Dr.  Brandis ;  those  of  the  Madras  Presidency  under  Territorial  di- 
Lieut.  Col.  R.  H.  Beddome ;  and  those  in  the  northern  and  southern  di- 
visions of  Bombay  and  in  Sinde  being  under  Mr.  A.  T.  Shuttleworth, 
Lieut.  Col.  W.  Peyton,  and  Mr.  J.  McLeod  Campbell,  respectively. 

' '  Forest  conservancy  in  India  dates  from  the  year  1862,  when  Dr.  Bran-  18SateB       *roin 
die,  then  conservator  of  forests  in  Burmah,  was  appointed  inspector-gen-    Dr.  Brandis. 
eral  of  forests  by  the  Government  of  India,  and  the  various  isolated  estab- 
lishments which  had  been  formed  in  Burmah,  the  central  provinces,  and 
Oude  were  consolidated  under  him.    There  were  at  this  time,  also,  con- 
servators in  Madras  and  Bombay,  while  in  the  northwest  provinces  the 
special  charge  of  the  forests  had  been  confided  to  the  civil  commis- 
sioners of  Meerut  and  Kumaon.    But  these  officers  were  rather  timber 
agents  than  conservators ;  and  though  some  good  was  effected  by  them    Revenue  rather 
in  the  way  of  regulating  the  felling  of  timber,  it  cannot  be  said  that  t^  tbe^object 

the  proper  work  of  forest  conservancy  was  anywhere  undertaken  or  under   the   pre. 

vioas  system. 
even  understood  by  them.    Their  only  definite  purpose  was  to  secure  a 

good  net  revenue  from  the  operations  of  the  department. 

"  Dr.  Brandis,  from  the  very  first,  took  his  stand  on  the  opposite  prin-    New  departure 
ciple.    He  never  lost  an  opportunity  of  keeping  before  the  government  Ju.61     r'     ran" 
and  the  officers  of  the  department  that  the  main  object  of  forest  con- 
servancy in  India  is  to  preserve,  not  to  cut  down,  the  forests.    At  the 
same  time  he  made  it  clear  that  the  department  could  be  self-support- 
ing, and  it  a1  ways  has  been  under  his  administration. 

"When  Dr.  Brandis  assumed  charge  of  the  department,  the  forests  in    Deplorable  con- 

the  most  parts  of  India  were  in  a  deplorable  condition,  and  the  worst  ^^ 

part  of  the  mischief  had  only  been  done  within  the  previous  ten  years, 

viz,  between  1850  and  1860.    This  happened  through  the  unrestricted 

depredations  of  the.  contractors  for  railway  sleepers.    When  the  first    Destruction  of 

railway  was  commenced  in  India,  about  1850,  the  most  exaggerated  w™? ^leepcrs^by 

notions  got  abroad  of  the  profits  that  were  to  be  realized  by  selling  the     indlgeuous 

i  x    xi.        n  T  r.,.  ,.     Dravidian  tribes 

sleepers  to  the  railway  companies.    In  consequence  of  this,  every  petty  0f  the  hills  aud 

timber  dealer  in  the  neighborhood  of  the  projected  lines  commenced  to  o*1141"*1  plateau. 
speculate  in  sleepers.    Unlimited  credit  in  liquor  was  given  to  the 
Goods,  Bheels,  Koor  Koos,  Koles,  Khoonds,  and  other  indigenous  tribes 
who  inhabit  the  forests  of  the  grand  central  plateau  which  extends 
across  India  from  east  to  west  between  the  15°  and  25°  of  north  lati- 
tude ;  and  before  the  government  could  become  aware  of  it,  these  skill- 
ful woodmen  had  succeeded  in  felling  almost  every  mature  teak  tree    Slaughter     of 
along  the  whole  extent  of  this  vast  range  of  country.    Hundreds  of  the  teak  trees. 
thousands  of  valuable  trees  were  cut  down  which  never  could  possibly 

427 
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British  otdia.   have  been  converted  into  sleepers  or  removed  from  the  forests  in  the 

Forest  conserv-  shape  of  timber.     The  consequence  was  that  the  annual  forest  fires, 

anev-  passing  unchecked  over  the  hills,  every  year  consumed  the  felled  timber 

Burning  of  the  little  by  little,  and  when  the  first  conservancy  officers  were  appointed 

forest  fires!61       m  ^^  they  found  nothing  but  the  charred  remains  of  these  logs  to  in 

i850-'60.  dicate  where  extensive  forests  had  once  overshadowed  in  perennial 

green  the  head  springs  of  the  Mahanuddy  and  Nerbudda. 

Chronic  diffl-     "  Besides  this  special  mischief  which  had  been  done  during  the  ten 

**"  years  between  1850  and  1880,  two  great  evils  had  always  existed  and 

Unrestricted  tended  to  keep  down  the  growth  in  India.    These  were  unrestricted 

SXltoest  nreg       grazing  in  the  forests  and  forest  fires.     The  fires  were  caused  partly 

by  the  shepherds,  who  burnt  the  grass  in  order  to  get  early  green  crops 
with  the  first  rains  for  their  cattle,  and  partly  by  oomari  or  dhya  culti- 
vation, which  is  much  in  favor  with  the  wild  tribes  all  over  India  and 
Burmah,  and  which  consists  in  felling  and  burning  portions  of  the  for- 
ests in  order  to  sow  a  crop  of  coarse  grain  in  the  ashes. 
Limitations  of  "  Dr.  Brandis's  first  step  was  to  check  and  limit  forest  fires  and  cattle 
Se^ofS*™*1™  grazing.     He  abolished  the  name  of  forest  ranger  everywhere,  which 

had  previously  found  favor,  and  strongly  insisted  on  forest  officers  being 
called  forest  conservators. 

"Major  (now  Colonel)  Pearson  had  already  been  appointed  forest 

ranger  in  the  Nerbudda  provinces  in  1860,  and  about  the  same  time 

Colonel  Ramsey  and  Mr.  Williams  had  been  appointed  to  the  same 

office  in  Kumaon  and  Meerut.    Dr.  Claghorn  (conservator  of  forests  in 

Now  organiza-  Madras)  was  then  deputed  to  the  Punjub,  to  organize  a  forest  admin- 

servatorsT8  €0D"  istration  for  that  province.    This  resulted  in  the  appointment  of  Dr. 

Stewart  as  conservator.    To  this  appointment  succeeded  that  of  Mr. 

Leeds  (who  was  transferred  from  Burmah)  in  Bengal  and  of  Captain 

Van  Someren  to  Mysore,  while  Major  Pearson's  charge  in  the  Nerbudda 

district  was  extended  over  the  Nagpoor  country  and  the  Berars.    All 

these  provinces,  except  Madras,  Bombay,  and  the  Northwest,  were 

united  under  the  supervision  of  Dr.  Brandis,  inspector-general  to  the 

Government  of  India. 

Conservancy  of     "It  was  soon  found  that  the  conservancy  of  all  the  jungle  spread 

impracticable.8  ° over  the  continent  of  India  would  be  impracticable,  partly  from  its 

vast  extent  and  partly  because  a  large  percentage  of  the  area  was  too 

bare  and  too  denuded  of  vegetation  to  be  capable  of  producing  trees 

except  at  an  impossible  cost. 

Selection  of  the     "The  first  step,  therefore,  taken  was  to  divide  the  better  portions  of 

SS^ud the  fore8te  from  tno  inferior.     This  was  generally  done  by  the  revenue 

oversight.  survey,  working  in  concert  with  the  forest  officers,  who  were  intrusted 

with  the  selection.    The  central  provinces  set  the  example  in  this  work. 

The  better  forests  were  marked  off  as  *  reserved*  or  'state  forests,'  to 

Dedication    of  be  managed  entirely  by  the  forest  department.    The  remainder  was 

tlm  ^Magesand  divided  into  two  portions,  one  of  which  was  made  over  to  the  villages 

to  revenue  pur-  for  their  special  use  (answering  to  the  communal  forests  in  France), 

pow'B'  and  the  other  was  in  some  cases  managed  by  the  civil  officers  of  the 

district,  and  in  others  by  the  forest  department,  chiefly  with  a  view 
to  revenue  rather  than  forest  conservancy. 

"The  first  attempt  to  keep  down  the  annual  forest  fires  was  made  in 

the  central  provinces.     This  was  carried  out  by  Captain  Doveton, 

TheBori  forest  under  the  orders  of  Colonel  Pearson.    The  Bori  forest,  at  the  southwest 

flrst^^rin^nt  an8le  of  the  Pucnmurri  Hills,  was  selected  for  the  experiment.     It  is 

not  far  from  the  Sohagpoor  station  on  the  Great  Indian  Peninsular  Rail, 
way.    The  forest  has  an  area  of  about  35  square  miles  or  16,000  acres. 
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It  is  isolated  by  a  broad  line  cat  all  around  it,  and  divided  also  by  fire    pettish  ixdia. 
lines,  after  the  system  pursued  by  the  French  forest  department  in  the    Forest  oonserv- 
south  of  France  and  in  Algiers.    The  experiment  was  perfectly  success-  aney' 
ful.    A  few  extra  hands  put  on  during  the  dry  season,  who  patrolled    Success  in  the 
the  lines,  and  could  collect  speedily  at  any  threatened  points,  sufficed  e»t«v©B.0110    °* 
to  keep  fires  out  of  the  reserves.    Except  a  few  isolated  patches,  this 
forest  has  not  burned  since  1863.    The  beneficial  effects  of  this  plan  of 
operations  have  been  more  marked  than  was  oven  anticipated,  for  the 
long  rank  grass  which  formerly  grew  in  the  forest,  and  which  was  the 
great  cause  of  danger  from  its  inflammability,  has  everywhere  been    Replacementof 
replaced  by  a  shorter  and  finer  grass  which  burns  much  less  readily  j^^k8™*8  Dy 
while  a  rich  vegetable  mold  is  gradually  being  formed  on  the  hard- 
burnt  crust  of  earth  which  formerly  existed ;  and  in  consequence  there 
is  everywhere  throughout  these  forests  a  sufficient  crop  of  young  seed-    Increase       of 
lings  springing  up.    The  success  obtained  in  Bori  has  led  to  the  exten- 
sion of  the  system,  and  fire  conservancy  is  now  one  of  the  chief  duties 
of  forest  officers  in  India.    At  the  same  time  cattle  have  been  gradually    Limitations  of 
excluded  from  the  reserves,  and,  with  few  exceptions,  grazing  is  per-  fjS^f g      Privi- 
uiitted  in  the  unreserved  forests  only.    Caution  was  required  in  at  first 
enforcing  this  restriction,  as  in  some  provinces  serious  injury  might 
have  been  done  to  cattle-breeding  had  the  usual  grazing  grounds  been 
closed  before  others  were  provided. 

1  'It  was  necessary,  however,  that  the  proceedings  of  the  forest  depart-    Forest  set   of 
went  should  be  legalized,  and  with  this  view  a  forest  act  was  passed 
by  the  legislative  council  in  1865.    On  this  act,  which  was  confessedly 
imperfect  and  insufficient,  were  based  the  forest  rules  drawn  up  for 
each  province.    These  also  were  in  all  cases  preliminary ;  and  a  more 
comprehensive  act,  entitled  'The  Indian  forest  act,  1878,'  received  the    Act  of  1878. 
assent  of  the  governor-general  in  March,  1878,  and  has  now  conse 
qnently  become  law.    Its  operations  are,  in  the  first  instance,  limited 
to  the  territories  respectively  administered  by  the  governor  of  Bom-  .^n01"^     iD" 
bay  in  council,  the  lieutenant-governors  in  the  northwestern  provinces  oral  tons, 
and  the  Punjab  (except  the  district  of  Hazara),  and  the  chief  commis- 
sioners of  Oude,  the  central  provinces,  and  Assam.    Any  other  local     Assistancn  by 
government  may,  however,  from  time  to  time,  with  the  previous  sane-  n^t*.     povorn" 
tion  of  the  governor-general  in  council,  extend  this  act  to  all  or  any  of 
the  territories  for  the  time  being  under  its  administration,  by  notifica- 
tion in  the  local  official  gazette. 

"  Iu  1838  the  northwest  province  forests  were  placed  under  the  Gov-  Th<»  northwest 
erament  of  India.  The  next  step  taken  was  to  organize  a  forest  sur- 
vey  department,  with  a  view  of  insuring  uniformity  in  the  forest  maps 
and  for  training  officers  in  surveying.  Captain  Bailey,  R.  E.,  was  ap- 
pointed to  the  charge  of  this  branch,  which  it  is  now  proposed  to  en-  JJ?J?8t  tJS?001 
large,  and  attach  to  it  a  forest  school  for  the  training  of  native  forest 
subordinates,  to  be  established  in  the  Dchra  Doon. 

"  The  appointment  and  training  of  forrst  officers  has  always  been  a    Trainingof  for- 
matter  of  the  greatest  anxiety  to  all  who  have  had  to  do  with  the  con- 
trol of  the  department,  for  the  future  of  forest  conservancy  in  India 
must  depend  largely  on  the  spirit  of  working  and  the  principles 
handed  down  by  the  earlier  generations  of  officers  to  their  successors. 

"In  this  matter  it  is  impossible  to  pay  too  high  a  tribute  to  the 
practical  wisdom  and  foresight  displayed  by  Dr.  Brandis.  This  officer 
saw  at  once  that  the  only  road  to  success  lay  iu  the  appointment  to  the 
department  of  officers  who  knew  what  forestry  meant.  With  this 
view,  so  far  back  as  1867,  he,  with  the  sanction  of  the  Secretary  of 
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imrnsn  india.   State,  entered  into  an  arrangement  with  the  French  and  German  Gov- 
Forcst  consort-  ernraents  with  a  view  to  the  training  of  a  certain  number  of  young 
ailcy'  men  in  the  regular  forest  schools  of  those  conn  tries  for  the  Indian  serv- 

TrainiDgof  offi-  ice.    Since  that  dato  about  fifty  officers  have  passed  into  the  depart - 
and  German  for-  nient,  who  have  received  a  scientific  forest  training,  and  now  nearly 
est  schools.         na]f  ^n0  establishment  in  India,  and  among  them  several  deputy  con- 
servators, may  be  reckoned  as  specially  educated  men,  ranking,  and  in 
most  cases  keeping  up  intimate  relations,  with  tho  forest  officers  of  France 
and  Germany.    Since  1875,  with  a  view  to  the  better  supervision  of  the 
Col.  Pearson,     young  men,  Colonel  Pearson  has  been  appointed  to  their  charge,  and 

French  Forest  all  the  pupils  are  collected  in  the  French  school  at  Nancy,  where  five 
School  at  Nancy.  QJ.  gix  ftre  ^^  annually  for  training. 

M.  Mathiou.         "The  first  idea  of  forming  a  collection  of  Indian  timber  and  forest 
specimens  for  tho  Paris  Exposition  originated  with  M.  Mathieu,  sub- 
director  of  the  Forest  School  at  Nancy,  who  has  formed  the  valuable 
musenm  at  that  school.    The  Indian  Government  warmly  approved  the 
idea,  and  it  was  taken  up  at  once  by  Dr.  Brandis,  the  inspector-gen- 
eral, to  whose  unremitting  exertions  the  very  perfect  collection  offered 
to  the  inspection  of  the  world  at  Paris  was  completed  and  dispatched 
from  India  in  time  for  the  opening  of  the  Exposition.    He  was  ably 
Collection     of  supported  by  Messrs.  Gamble.  Smythess,  and  other  old  pupils  of  the 
duct *at  Expos!-  Nancy  school,  and  it  was  proposed  that  the  collection  should  be  pre- 
tion  presented  to  sented,  after  the  close  of  the  Exposition,  to  tho  school,  for  the  use  of 
Nancy. "  the  English  pupils,  as  well  as  a  token  of  recognition  of  the  benefits 

that  the  forest  department  have  received  from  it. 
Introduction     "  Besides  tho  conservation  of  existing  forests  and  the  formation  of 
tion  of  valuable  artificial  forests  which  were  required  in  the  interest  of  the  public,  the 
trees.  forest  department  is  instrumental  in  the  introduction  into  different 

districts  of  new  classes  of  trees,  valuable  either  on  account  of  their 
timber,  fruit,  or  other  produce,  such  as  teak,  sal,  sissu,  caoutchouc, 
cinchona,  etc.    Tho  cultivation  of  lac  is  also  encouraged,  while  the 
import-ant  question  of  fibers  suitable  for  paper  stock  or  other  manufact- 
uring purposes  has  recently  engaged  a  considerable  amount  of  atten- 
tion. 
Area    of    de-     "The  area  of  natural  d  em  ark  a  ted  reserved  forests  under  the  Govern- 
™T877*a  fOTO8t8  rant  of  India  at  the  close  of  the  year  1876-'77  amounted  to  17,421 
square  miles ;  that  of  unreserved  forests  is  not  accurately  known.  The 
of  plantations;     area  of  plantations  or  artificial  forests  amounted  to  24,663  acres,  or 
of  protected  for-  over  38  square  miles;  and  that  protected  from  fire  during  the  dry  sea- 
*'8   '  son  of  the  year  was  2,8£0  square  miles,  or  over  16  per  cent,  of  the  en- 

tire reserves.    During  the  year  5,003  persons  were  charged  with  forest 

Prosecution  of  offenses  and  prosecuted,  of  whom  3,817  were  convicted  and  1,191  ac- 
tresDQSftprs 

y  quitted.    The  total  receipts  of  the  forest  department  amounted  in 

ex^mlSn     °Dd  1876^77  to  *98,452Z.,  and  the  expenditure  to  323,0681.,  leaving  a  bal- 

ance  of  revenue  to  the  state  of  170,3842.  Of  these  amounts  the  timber 
sold  by  the  department  at  its  depots  realized  -252,8**22.,  the  expenses 
incurred  in  its  collection,  etc.,  having  been  142,0752.,  so  that  this  branch 
of  the  operations  of  the  forest  department  realized  to  the  government 
a  net  revenue  of  110,817Z. 

Tho      Madras     "  In  the  Madras  Presidency,  beyond  certain  fuel  reserves  in  the  rail- 
Presidency     has 
but  few  reserves,  way  districts  of  Ouddapah,  Salem,  Trichonopoly,  and  Madura,  and 

some  small  tracts  in  Palghaut  and  South  Arcot,  there  are  no  forest 

tracts  that  can  be  termed  strictly  reserves,  and  no  real  forest  from 

which  cattle  and  fire  can  be  rigorously  excluded,  although  almost  in 

every  division  there  are  ample  tracts  which  might  be  pet  apart  as  re- 
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serves  without  much  interference  in  the  rights  of  grazing  and  other  buitisu  ixdia. 
communal  rights.  The  extent  of  fuel  reserves  is  about  144,927  acres,  Forest  anuerc- 
or  a  little  over  226  square  miles.  Land  set  aside  for  plantations  aggre- ancy' 
gates  15,484  acres,  of  which,  however,  only  8,258  acres  are  as  yet  Receipts  ami 
planted.  The  receipts  of  the  deportment  in  1876-77  amounted  to  theHaaras  <le- 
41,5312.  and  the  charges  to  41,3971.,  leaving  a  small  net  balance  inPJg*1"1*  of  for" 
favor  of  the  department  of  1342. 

"Timber  operations  realized  a  sum  of  18,482!.,  at  an  expenditure  of 
9,2211.,  thus  yielding  a  surplus  to  government  of  9,2617. 

"The  number  of  persons  prosecuted  for  forest  offenses  during  the 
year  was  999,  of  whom  469  were  convicted. 

"The  total  area  set  apart  for  reserved  forests  in  the  Bombav  Presi-    Bombay  Presi 

dency  amounts  to  5,654  square  miles,  of  which  3,754  squaro  miles  are 

in  the  northern  division,  1,520  miles  in  the  southern  and  380  miles  in    Apeji    °f    re' 

served  forests 
the  Sinde  division.    Small  plantations  exist  in  most  districts  of  the 

presidency,  but  no  regular  measures  have  yet  been  adopted  for  the  pre- 
vention of  fires,  which  are  of  general  occurrence  in  the  Bombay  for-  Forest  fires  al- 
erts. In  Sinde  forest  fires  are  almost  confined  to  the  Upper  Sinde 
forests.  In  this  part  of  the  presidency  a  system  of  inclosnre  has  been 
introduced  as  a  means  of  natural  reproduction.  Within  the  inclosed  Inclosures  in 
blocks,  wherever  the  land  receives  moisture,  either  by  direct  flooding 
or  percolation,  a  dense  and  vigorous  growth  has  sprung  up,  and  large 
open  tracts  have  been  thus  converted  into  impenetrable  babul  thickets. 
The  areas  under  production  in  Sinde  aggregate  4,267  acres,  in  1,147 
acres  of  which  artificial  reproduction  has  been  resorted  to.  The  forest 
revenue  for  1876-77  amounted  altogether  to  122,6022.  and  the  expenses 
83,169/.,  which  left  a  surplus  income  of  39,4332.  The  timber  operations 
undertaken  by  the  department  resulted  in  a  net  return  of  29,838?.,  the 
receipts  having  amounted  to  62,8702.  and  the  charges  to  33,0322.  The 
number  of  cases  in  which  persons  were  charged  with  offenses  against 
forest  rules  during  the  year  was  1,520,  of  which  1,183  were  sustained 
and  334  failed. 

"Summarizing  the  foregoing  financial  results,  it  appears  that  the    Receipts    and 
total  receipts  of  the  forest  department  throughout  India  amounted  in  general  forest  de- 
1876-77  to  602,5857.  and  the  charges  to  452,6342.    Timber  operations  P^^ent. 
realized  334,2442.,  while  the  expense  attendant  thereon  amounted  to 
184,3282.    The  net  returns  to  government  thus  amounted  to  209,9512.,     Net  returns. 
of  which  149,9162.  was  derived  from  the  sale  of  timber  at  the  depart- 
mental depots. 

"  It  is  not  necessary  to  more  than  allude  to  tho  great  importance  of 
forest  conservancy  in  its  bearing  on  Indian  famine  and  floods.7' 
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( Extract  from  the  Official  Claufflcstlon.  ] 
CLASS  46.— AGRICULTURAL  PRODUCTS  NOT  USED  FOR  FOOD. 

Textile  materials:  raw  cotton;  dax  and  hemp,  scutched  and  unscutched;  textile 
vegetable  fibers  of  all  kinds;  wool,  washed  or  nn  washed;  cocoons  of  the  silk- worm. 

Various  agricultural  products  used  in  manufactures,  in  pharmacy,  and  for  household 
purposes;  oleaginous  plants;  oil,  wax,  resin. 

Tobacco  in  leaves  or  manufactured.  German  tinder.  Tanning  and  dyeing  sub- 
stances. 

Preserved  fodder,  and  substances  specially  intended  for  feeding  cattle. 

Note.— The  following  report  treats  only  of  cotton 
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REPORT 

ON 

COTTON  CULTURE. 


I  found,  after  a  careful  examination,  that  the  cottons  on    Exhibition  of 

,._..'  _  n    .  AA  cottons  not  ssfuU 

exhibition  were  not  as  good  a  representation  of  the  cottons  »«  might  have 
produced  in  the  different  countries  of  tho  world  as  might  ^7 

have  been  reasonably  expected.  The  cottons  of  the  United 
States,  although  much  the  best  in  the  Exposition,  were  by 
no  means  a  fair  sample  of  that  greatest  of  American  prod- 
ucts.   On  account  of  the  lateness  of  the  time  at  which  our,.  Reasons  for  the 

,,......,  ,     .     •      limited     exhibit 

government  accepted  the  invitation  to  be  represented  at  the  by  the  united 
Exposition,  and  of  the  short  notice  given  the  planters  and 
boards  of  trade  throughout  the  country,  but  a  very  small 
quantity  could  be  collected. 

Nearly  all  the  crop  of  1877  had  found  its  way  to  the  man-  ln  h^g,0^7 
ufactories,  and  certainly  the  very  best  grades  had  been  con-  ufacturers. 
sunied;  so  that  the  samples  we  were  enabled  to  procure 
were  small  and  not  so  excellent  as  might  have  been  pro-    Limited  oppor 

tunity  of  obtain- 

cured  earlier  in  the  year.    The  whole  cotton  exhibition  of  in*  exhibits  at  no 
the  United  States  did  not  amount  to  more  than  7,000 
pounds,  but  the  exhibition  was  rich  in  its  great  variety  of 
kinds. 
The  most  extensive  cotton-growing  section — that  em-    Mississippiana 

°  °  Texas  not  xepre- 

braced  by  the  States  of  Mississippi  and  Texas — was  not  seated, 
represented;  and  the  board  of  trade  of  New  Orleans,  the 
great  market  of  the  world,  sent  only  a  box  of  samples 
showing  the  grades  of  classification.    The  cotton  on  exhi- 
bition from  America  was  in  bales,  and  was  sent  by  the -fxhiblj?  **? 

7  "  boards  of  trade. 

boards  of  trade  of  Augusta,  Oa.,  and  Memphis,  Tenn.,  the 
chamber  of  commerce  of  Charleston,  8.  0.,  and  by  private 
individuals.    I  am  sure  that  the  three  bales  of  sea-island .  8e»-if,a1,jd1  «*:. 

ton  by  individual- 

cotton  sent  by  these  gentlemen  could  not  be  excelled,  and,  exhibitors. 

in  my  opinion,  was  never  excelled  for  fineness  of  tissue  and 

length  of  staple.    The  bale  of  cotton  sent  by  Mr.  Lafitte, 

of  New  Orleans,  was  a  first-class  sample  of  Louisiaua  up-    Grand  prfee  to 

lands  or  short  staples ;  but  the  bale  of  uplands  exhibited  oftnde'for  bale 

by  the  Memphis  board  of  trade  had  been  handled  in  pick-  °  up 
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ing  and  packing  with  remarkable  care.    The  fact  that  this 

package  of  cotton  won  the  grand  prize  was  not  a  surprise, 

for  it  was  universally  pronounced  to  be  the  finest  sample  of 

Package*     of  uplands  in  the  Exposition.    The  chamber  of  commerce  of 

uplands  by  Cham- 

ber  of  commerce  Augusta,  Ga.,  sent  four  packages  of  uplands,  weighing 

ugu       a.  ftj)ouj.  2?ooo  pounds,  showing  the  grades  of  cotton  produced 

in  that  section,  and  also  the  classification  of  cotton  in  that 

market.    This  parcel  of  cotton  attracted  much  attention  en 

account  of  its  variety.    The  small  quantity  of  cotton  sent 

samples  show- by  the  chamber  of  commerce  of  New  Orleans  was  merelv  a 

ing    grades     by  " 

chamber  of  com- collection  of  samples  of  the  different  market  grades,  and 

mere©    of    H*e^F 

Orleans.  really  a  very  fine  display  of  samples  showing  the  grades  in 

the  classification  of  that  chamber.    There  was  a  very  small 
quantity  of  cotton  in  the  boll  and  a  small  quantity  in  the 
seed. 
Sea-isiand  cot-     Next  to  the  display  of  sea-island  cotton  of  Mr.  Townsend 

caroiST     ,u    aud  Mr.  Smith,  of  South  Carolina,  the  best  parcel  of  cotton 
Fiji  long  staple  I  found  was  two  packages  of  long  staple  exhibited  by  the 

00  °n*  Ryder  Bros.,  of  Mango,  one  of  the  Fiji  Islands.    This  cot- 

ton was  of  a  most  beautiful  and  silky  texture,  and  it  had 
been  handled  with  great  care  and  skill  in  gathering,  gin- 
ning, and  packing,  but  it  was  not  so  long  in  staple  as  the 
cotton  of  the  South  Carolina  islands,  nor  so  strong. 

INDIA.  INDIA. 


One  of  the  best  displays  iu  the  Exposition  was  the  India 
cotton,  but  in  small  quantities.    Nearly  all  the  classes  of 
Long-staple  this  cotton  are  varieties  known  in  America  as  the  long- 
coiton.  staple  cotton.    However,  there  is  grown  in  India  quite  a 

xanidn  cotton,  quantity  of  the  Nankin  cotton  made  in  Bengal.    The  cotton 
cotton  crop  of  crop  of  India,  as  far  back  as  1834,  wafe  estimated  by  Mr. 
n  u  m  hevi  Woodbury,  the  United  States  Secretary  of  the  Treas- 

ury, at  185,000,000  lbs.,  but  it  was  thought  this  estimate 
fell  far  short  of  the  crop  of  that  period,  for  in  1818 
90,000,000  lbs.  were  made,  and  in  1830  80,000,000 ;  and  in  1841 
upwards  of  1,000,000  were  exported  to  America.  In  1818 
5,000,000  lbs.  were  sent  to  China,  besides  quite  a  quantity 
which  was  used  in  the  manufacture  of  cotton  in  India,  and 
some  was  exported  to  other  parts  of  Asia  and  to  Europe. 
consumption  Jt  has  been  estimated  that  it  was  necessary  to  retain 
Si*      n  380,000,000  lbs.  for  consumption  in  India,  supposing  that 

•  each  inhabitant  would  use  2£  lbs.     Another  writer  says 

that  each  individual  in  India  consumes  20  lbs.  of  cotton  per 
annum,  which  would  be  equivalent  to  2,000,000,000  lbs., 
cottons  of  the  which  was  the  average  crop  between  1840  and  1846.    Ben- 
g"B      ey*    gal,  Behar,  and  Benares  have  long  been  famous  for  the 
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manufacture  of  their  cotton  goods;   and  these  provinces        INI>IA- 

have  produced  large  crops  for  their  own  use,  and  also  drawn 

much  cotton  from  distant  regions  of  Central  India.    Some 

of  the  most  important  factories  now  in  operation  are  infa^^  mtmu' 

Benares  and  Bengal,  drawing  large  quantities  of  cotton, 

frequently  by  sea,  from  Surat.    We  find  from  estimates  in 

1799  that  the  weavers  depended  much  upon  the  country 

cotton  imported  into  Bengal,  and  that  much  of  this  cotton 

was  imported  from  Central  India. 

Cotton  appears  to  have  been  indigenous  to  the  soil  of  comme^Ski0* 
India;  we  first  hear  of  it  in  that  country.    From  India  it***11*"1^^ 
seems  to  have  gone  into  China,  and  does  not  appear  to  have  thpncintrod"iSto 
been  used  there  before  the  ninth  century,  when  a  traveler, Chlna- 
describing  his  journey  through  the  country,  says  that  the 
Chinese  were  not  dressed  in  cotton  goods,  as  were  the  peo- 
ple in  India.    We  know  that  in  the  thirteenth  century  Cer- 
tain cotton  manufactories  existed  in  China.    It  cannot  be 
determined  when  cotton  was  first  introduced  there,  but  it  is 
supposed  that  it  came  from  India;  from  India,  no  doubt,  into  c^^0^  th£ 
Persia,  Arabia,  and.  Egypt ;  and  from  Persia  to  Africa  and etc 
Asia  Minor.     Cotton  was  first  found  in  America  in  the    To  America. 
West  India  Islands,  also  in  Mexico,  by  Cortez.    Cotton 
was,  for  several  hundred  years  back,  the  principal  clothing  jjjg^ c£um* 
of  the  Mexicans ;  it  was  raised  largely  in  the  warm  regions 
of  Vera  Cruz.    Cotton  has  also  existed  in  the  Sandwich 
Islands,  very  fair  samples  of  which  were  on  exhibition  at  p^""n  %&,£& 
Paris,  as  was  cotton  from  Borneo,  Java,  and  other  islands anU  Malaysia. 
of  the  Indian  Ocean. 

The  samples  of  cotton  from  Mahratta,  in  India,  and  Dhur-  l0J£mbay    "^ 
war  attracted  my  attention,  as  they  seemed  to  be  superior 
to  most  of  the  other  Indian  cottons.    They  are  clean,  bright 
cottons,  but,  like  most  of  the  Indian  cottons,  coarse  and 
short.    From  this  exhibition  I  learned  that  the  cotton  of 
all  or  nearly  all  of  the  Indian  provinces  has  been  greatly 
improved  by  the  introduction  or  American  seed.    It  was  in 
Dhurwar  that  our  American  planters  obtained  the  greatest    i>t>urwar.  • 
success,  and  I  am  told  that  the  entire  crop  in  this  province 
is  now  from  seed  originally  American.    These  districts  are 
reported  to  enjoy  a  climate  resembling  that  of  the  Ameri- 
can Gulf  States,  never  excessively  dry  and  never  overflowed 
with  excessive  rains.    In  1841  there  were,  it  is  said,  1,200 
acres  planted  in  American  seed ;  in  1848  between  18,000  and  GJ^riC9n  ?** 
20,000;  and  in  1860  the  crop  was  said  to  be  over  2,000,000  °°  °n 
lbs.    When  the  American  War  of  Secession  seemed  inevita- 
ble, England  proposed  again  to  husband  the  production  of 
cotton  in  India ;  for  it  appears  that,  for  some  reason,  the 
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I1CI,IA-        American  planters  who  had    been  employed  years  pre- 
viously to  instruct  the  people  of  India  in  the  culture  of 
cotton  had  left  the  country  and  returned  to  their  homes, 
and  that  aft^r  their  departure  the  production  seemed  to 
DiMiBo     of  diminish,  while  the  improved  implements  of  agriculture 

American  linplo- 

monu.  which  had  been  introduced  by  them  had  been  thrown  away 

or  at  least  passed  out  of  use  by  the  natives.  One  author 
states  that  some  English  plows  werq  introduced  by  the 
agent,  when  at  first  the  natives  were  greatly  astonished  at 
their  results,  and  admired  them  extravagantly ;  but  when 
the  agent  turned  his  back  they  painted  the  plow  red,  turned 
it  up  on  end  and  worshiped  it,  and  returned  to  the  use  of 
England'*   at-  their  original  clumsy  utensils.    The  attempts  of  England  to 

tempt*  to  super  «  ,  ,.  „  «  ,  . 

mio    American  produce  her  own  supplies  of  cotton  irom  her  own  territory, 

cotton  by  Indian  l  l  L  * M 

not  successful,    and  thus  become  independent  of  the  product  of  America, 
seem  to  have  been  a  failure.    Nor  has  the  experience  in  In- 
dia been  exceptional,  for  about  the  same  period  an  attempt 
Difficulties  of  was  made  to  extend  its  cultivation  to  Africa.    The  islands 

the  culture  in  the 

west  indies,  of  the  West  Indies,  as  a  field  of  supply,  seemed  to  be  closed 
forever,  because  of  the  emancipation  of  the  slaves  in  those 
islands.  It  was  the  expectation  of  British  statesmen  that 
America  would  share  the  same  fate  in  the  failure  of  cotton 
culture  after  the  emancipation  of  slavery  in  the  Southern 
States ;  and  that,  the  monopoly  of  the  American  planters 
being  thus  destroyed,  the  price  of  cotton  would  necessarily 
rise,  so  that  it  could  be  grown  and  exported  wi+h  a  profit 
from  other  fields,  and  especially  from  their  own  tropical  pos- 
Expected    de- sessions.     In  this  they  were  disappointed;  for,  although 

crease  of  Ameri-  '  '  ** 

can  supply  foi-  agents  were  employed  at  high  salaries  in  the  provinces  of 
notion  not.  fui-  India  and  Africa,  and  under  their  direction  the  culture  of 
cotton  seemed  to  have  received  a  new  impulse,  yet,  when 
the  agents  left,  the  cotton-growing  interests  languished  and 
the  supply  diminished. 
Cotton  of-         The  specimens  of  cotton  from  Guiana  attracted  my  atteu- 
ouiana.  tion  as  being  of  a  good  grade  of  American  uplands,  of  good 

Lagos,  Africa,  staple,  and  fine  tissue.  The  samples  from  Lagos  were  in- 
ferior, of  short  staple,  and  coarse  and  yellow.  Those  from 
Seychelles.  Seychelles  were  of  a  much  finer  quality,  being  good  speci- 
mens of  long  or  sea-island  cotton.  It  had  evidently  been 
handled  with  great  care  and  skill,  the  fiber  being  long,  silky, 
and  of  a  dazzling  whiteness,  but  the  staple  not  so  long  as 
the  cotton  of  Edisto  Island,  in  South  Carolina.  I  am  in- 
formed, however,  that  the  crop  is  very  light,  only  a  small 
quantity  being  produced  in  certain  localities  of  the  island. 
Except  the  cotton  exhibited  by  the  Ryder  Bros.,  of  Mango, 
Fiji  Islands,  this  was  the  best  sample  of  foreign  cotton  I 
found  in  the  Exposition. 
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EGYPT.  ■«"■ 


I  next  came  to  the  specimens  from  Egypt,  which  were 
very  numerous,  and  embraced  many  different  varieties.  Pre- 
vious to  the  year  1820  the  cotton-growing  interest  of  Egypt 
was  small  and  of  little  importance  to  other  countries,  as  al- 
most the  entire  crop  was  consumed  by  the  natives  of  the 
country.  Mohammed  Ali,  then  ruler  of  Egypt,  gave  much  ^eStS00!^ 
attention  to  the  production,  aud  under  his  administration  iffio  under  mo- 

hammed  All. 

the  new  variety  of  cotton  known  as  Jumel  or  Maho  cotton 

was  produced  in  large  quantities.    In  1823  the  crop  of  cot-    cropof  was. 

ton  reached  over  6,000,000  lbs.,  but  the  greatest  portion  of 

this  was  known  as  cotton  Belledu  an  inferior  kind  known  in    varieties     of 

Egyptian       cot- 
England  as  Surats.    As  early  as  1822, 1  am  informed,  the  ton*. 

Nankeen  cotton  was  imported  from  Malta,  and  for  several 
years  it  was  produced  in  Egypt  quite  extensively ;  but  at 
this  time  but  little  of  it  is  found.  This  cotton  was  once  pro- 
duced to  some  extent  in  the  United  States,  but  for  some 
reason  it  has  entirely  or  almost  entirely  disappeared.  Ifound 
some  beautiful  specimens  from  the  valley  of  the  Nile,  known 
as  Soudon  cottons ;  it  is  of  a  long  staple,  very  fine  and  white, 
and  comes  from  the  black  seed  which  produces  the  long  or 
sea-island  cotton.  The  greater  portion  of  the  specimens  of 
Egyptian  cotton  were  of  the  Jumel  variety,  and  are  very 
much  like  the  Surats,  yellow,  short  staple,  coarse,  and  very 
dirty  and  stained ;  there  was  much  dirt  and  trash  in  these 
samples.  The  specimens  of  Allini,  Kali  Hommun,  Gallini 
Salka,  Amount  Zagarie,  and  some  samples  of  the  Lower  Nile  .  Generally  inf* 

7  o  7  r  TXOT  f  0  American 

were  all  of  about  the  same  grade  of  cotton,  and  were  much  middlings 
inferior  to  the  American  middlings ;  but  one  sample  of  Soua-    g™^ sample  of 
kim  and'Messir  was  of  a  beautiful  upland  variety,  and 
would  easily  reach  the  grade  of  American  middlings. 

The  most  remarkable  specimen  of  cotton  I  found  in  the  ^JJjjgfccoltoB' 
Exposition  was  a  variety  of  cotton  known  as  the  BamiSh, 
and  said  to  be  a  cross  between  the  okra  and  the  cotton 
plants.  The  okra  is  largely  grown  in  Egypt  as  a  vegetable 
for  the  table,  as  it  is  also  in  the  United  States,  where  it  is 
often  known  as  gumbo.  Iamtoldby  M.  Boulad,  an  extensive  ita  origin. 
cotton  grower  near  Alexandria,  in  Egypt,  that  it  is  a  cus- 
tom with  many  people  there  to  plant  the  okra  in  the  cotton 
fields,  and  that  a  few  years  ago  a  planter  discovered  some 
cotton  bolls  growing  upon  the  stalks  of  the  okra,  whereupon 
he  planted  some  of  the  seed  from  the  okra  stalks,  or  rather 
from  the  cotton  on  the  okra  stalks,  and  produced  a  cotton 
short  and  coarse,  but  very  prolific.  It  is  said  that  this  va- 
riety produces  at  least  one-third  more  to  the  acre  than  the 
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bgtpt.  ordinary  cotton  of  Egypt.  The  stalk  of  the  okra  is  much 
taller  and  stronger  than  the  cotton  stalk,  and  produces  many 
more  branches  and  much  shorter  than  those  of  the  cotton 
stalk,  which  enables  a  greater  number  of  plants  to  be  grown 

The  Bamiih  on  the  same  quantity  of  ground.  This  cotton  is  of  a  very 
short  staple,  coarse,  and  resembling  wool ;  the  seed  is  black 

m.  Bouiad.  and  8mall.  M.  Boulad  seems  to  think  that  this  cotton  is  a 
great  discovery,  and  will  eventually  be  largely  grown  in 
Egypt  Steps  have  been  taken  to  give  it  a  fair  test  in  the 
Southern  States  of  America,  and,  if  it  should  prove  a  suc- 
cess, the  seed  can  be  easily  procured  in  any  quantity  neces- 
sary by  applying  to  the  Commissioner  of  Agriculture. 

Ahmovni  cot-     The  cotton  of  Batra  Ahmouni,  an  Egyptian  cotton,  is  a 

ton.  ' 

coarse,  long-staple  cotton,  resembling  the  long  cottons  grown 
in  the  main-land  and  in  the  interior  of  Florida  from  the 
black  seed.  The  specimens  from  Rhoda,  in  Egypt,  are  of 
about  the  same  grade  as  the  other  Egyptian  cottons,  and 
all  of  these  are  of  the  same  class  as  the  Surats. 

Mode  of  toy  The  cultivation  of  the  cotton  plant  in  Egypt  is  very  dif- 
Egypt-  ferent  from  that  in  the  United  States.    The  Jumel  or  Make 

Triennial  cot-  is  often  planted  only  once  in  three  years.    In  the  selection 

of  ground  for  the  crop  the  preference  is  given  to  that 

which  is  strong,  rich,  and  retentive  of  moisture,  where  the 

shrub  can  acquire  an  abundant  sap,  and  furnish  well-filled 

nJ e  bw3l?n  ^  P°^8'    The  lamls  bordering  on  the  Nile  are  greatly  preferred, 

ferrai.  as  the  plant  can  be  more  easily  watered,  and  with  much  less 

expense.  The  river  lands  are  protected  against  the  inun- 
dations of  the  stream,  as  continued  exposure  to  the  water 
would  destroy  the  plant ;  and  great  pains  are  taken  by  the 

Dikes.  farmers  in  constructing  dikes  along  the  stream,  around  the 

irrigation.  lands  in  cultivation.  The  cotton  plants  are  watered  peri- 
odically, without  which  they  would  not  mature;  in  winter 
they  are  watered  about  twice  a  month,  and  in  summer  three 
or  four  times  as  often.  Immediately  after  the  planting  the 
ground  is  watered,  and  the  watering  is  continued  for  the 
three  years  that  the  plant  produces.     In  some  parts  of 

Plowing.  Egypt  the  land  to  be  planted  is  worked  or  plowed  only 
once.  In  the  upper  provinces,  however,  where  the  land  is 
light  and  mellow,  the  ground  is  worked  twice.     At  the 

pinnting.  time  for  planting,  the  farrows  are  run  about  4  feet  apart, 
the  ground  having  been  broken  to  the  depth  of  about  10 
inches.  The  seed  are  planted  in  holes  made  about  3  feet 
apart  in  the  furrows ;  the  holes  are  about  3  inches  in  diam- 
eter and  about  the  same  in  depth.  The  seed  before  plant- 
ing are  soaked  in  water  to  hasten  germination.  The 
planting  takes  place  in  March  and  April. 
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On  many  of  the  small  farms,  I  am  told,  the  plow  is  never       *°m- 
used,  but  the  ground  is  broken  with  a  kind  of  heavy  hoe,    0oUon  «*****> 
and  sometimes  a  narrow  spade ;  and  the  hoe  is  almost  ex- 
clusively used  in  the  cultivation.     It  is  customary  with   Cultivation. 
some  of  our  American  farmers  to  top  the  cotton  when  the 
stalk  grows  to  a  great  height,  the  theory  being  that  if  the 
top  is  taken  off  the  branches  are  thrown  out  to  a  much 
greater  length,  and  by  this  means  they  produce  a  much 
larger  quantity  of  fruit.     In  Egypt,  however,  almost  the 
opposite  course  is  pursued.    There  they  prune  the  plant,    Pruning. 
lopping  off  the  branches,  thus  encouraging  the  plant  to 
grow  much  taller,  and  forcing  the  fruit  to  be  produced  on 
the  main  stalk.    The  pruning  takes  place  the  first  year  and 
is  repeated  during  the  second  and  third  years.    The  plant 
often  grows  to  the  height  of  seven  and  eight  feet  in  Egypt. 
Of  late  they  have  ascertained  that  by  planting  every  year   Better  *"<**** 
they  get  a  better  yield,  and  the  grade  of  cotton  is  much  tog- 
higher  than  when  it  is  allowed  to  grow  for  three  years. 
The  gathering  of  the  crop  commences  about  the  same  time   Gathering. 
as  with  us — in  the  latter  part  of  July — and  extends  often  to 
January.    One  person  usually  cultivates  four  or  five  acres,    Tanks. 
and  the  crop  is  from  1,000  to  1,500  lbs.  per  acre.  Cr°p- 

There  are  comparatively  few  gins  in  the  country.    Only   &uib. 
the  more  extensive  planters  have  them ;  and  they  do  the 
ginning  for  the  poorer  classes.    American  roller-gins  are   Boiier-gin  pre. 
mostly  used,  the  saw-gin  not  being  well  adapted  to  the 
class  of  cotton  raised  in  Egypt,  as  the  staple  is  long  and 
kinky.    The  cotton  was  formerly  pressed  into  the  bales  by    Baling. 
the  natives  with  their  feet;  in  many  localities  they  now 
have  the  modern  presses. 

The  cotton  culture  in  Egypt  is  a  government  monopoly,    cotton  culture. 
and  hence  the  crop  is  much  smaller  than  it  might  be  if  the 
culture  were  encouraged  by  the  government  by  allowing 
perfect  liberty  in  its  production.    As  has  been  before  said,  ^SSSko^m- 
the  introduction  of  American  seed  of  sea-island  cotton  into  aad  ""*• 
Egypt  has  enabled  them  to  produce  a  much  better  grade  of 
cotton  than  formerly,  yet  they  have  never  been  able  to  pro- 
duce a  cotton  to  approach  the  American  sea-island  in  fine- 
ness of  tissue  or  length  of  staple.    After  careful  investiga- 
tion, I  am  of  the  opinion  that  the  cotton-growing  people  of 
the  United  States  need  have  no  fear  that  the  culture  in 
Egypt  will  materially  interfere  with  them ;  for  it  is  absurd .       E^tiaK* 
to  suppose  that  the  ignorant  farmers  of  that  country,  who  ignorance. 
use  only  the  rude  implements  of  husbandry  known  to  the 
world  two  thousand  years  ago,  can  ever  compete  with  people 
who  employ  all  the  most  recent  appliances  of  agriculture, 
and  who  use  the  best-known  fertilizers. 
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rqypt.  From  statistics  embodied  in  this  report  it  will  be  seen 

ton  iDVgjpt  not  *^at  tlie  cotton  culture  of  Egypt  is  not  materially  increasing, 
increasing.        but,  on  the  contrary,  is  falling  off,  while  that  of  the  Ameri- 
can States  is  rapidly  increasing.    I  venture  an  opinion  that 
if  the  Texas  or  Southern  Pacific  Railway  is  constructed,  in 
prospect    of  less  than  ten  years  the  State  of  Texas  alone  will  produce 

cotton  culture  in  v  * 

rexa».  3,0>0,000  of  bales,  and  the  crop  of  the  United  States  will 

double  the  production  of  all  the  other  countries  of  the  world. 
However,  this  will  in  some  degree  depend  upon  the  facili- 
ties and  cheapness  of  transportation  of  grain  from  the  North- 
western States  tp  the  cotton  districts  of  the  Southern  States. 
Prupoaedinter-  If  a  water  line,  such  as  has  been  surveyed  by  the  United 

nul   water    com-  ' 

municatioii    be-  States  engineers,  could  be  established  from  the  Mississippi 

twen  the  Missis-  °  '  VMr 

sippi  and  Atian-  Kiver  through  the  cotton  States  to  some  point  on  the  South 

tic 

Carolina  or  Georgia  coast,  it  would  enable  those  States 
along  the  Atlantic  to  greatly  increase  their  crops  of  cotton, 
as  the  lands  now  used  for  growing  corn  would  be  devoted 
to  cotton,  corn  being  brought  from  the  West  much  cheaper 
than  they  could  produce  it 

Egyptian  crop  The  crop  of  Egypt  for  the  year  1878  was  very  short, 
indeed  almost  a  failure,  not  reaching  over  119,000,000  lbs., 
which  is  about  the  estimate  at  the  time  of  writing  this 
report.  This  is  a  great  falling  off — almost  half  of  the  aver- 
age yield.  The  cotton  of  1878  was  far  inferior  in  quality 
to  the  usual  crop.  The  exports  of  cotton  from  Egypt  for 
the  three  preceding  years  averaged  over  287,000,000  lbs. 
per  year.  The  failure  of  the  crop  of  1878  was  owing  to  the 
lowness  of  the  Nile  the  year  preceding  and  the  unprece- 
dented overflows  in  1878.  Over  two  millions  of  acres,  or  more 
than  two-fifths  of  the  arable  lands  of  Egypt,  were  inundated 
in  September,  1878 ;  and  this  included  most  of  the  lands  of 
Lower  Egypt,  which  were  in  corn  and  cotton. 

iLHabiteBou-     I  am  much  indebted  to  M.  Habits  Boulad,  one  of  the  most 

lad 

extensive  cotton-growers  of  Egypt,  for  valuable  informa- 
tion concerning  the  cotton  crop  of  that  country.    M.  Boulad 
plants  largely  in  cotton  near  Alexandria,  in  Egypt.   1  urged 
upon  him  the  opinion  that  if  the  Egyptian  planters  would 
adopt  some  of  the  methods  of  cultivation  used  in  the  United 
opinion    that  States,  their  yield  would  be  greatly  increased ;  but  he  seems 
od«  of  culture  are  to  think  that  our  culture  is  ii  ot  adapted  to  the  thick,  stiff, 
the  son  SFEgypt.  sticky  soil  of  Egypt     I  differ  greatly  with  him  in  this 

opinion,  as  small  plows  of  great  strength  could  be  made 
that  would  effectually  break  up  this  stiff  earth  much  more 
rapidly  than  it  is  now  broken  by  the  natives  with  their  rude, 
old-fashioned  implements.  There  is  a  soil  very  hard  to 
break  in  the  bottoms  of  the  Mississippi,  but  it  is  broken  by 
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strong  plows  and  plenty  of  horse-power,  and  I  think  it       EQYPT- 
might  be  managed  in  the  same  way  in  Egypt.    But  I  am  A^erioaQ8onand 
informed  that  very  little  stock  is  to  be  found  there,  and  the  Egyptian    soils 

"  7  _  anil  methods. 

natives  are  too  poor  to  purchase  mules  or  horses  for  agri- 
cultural purposes.    The  crop  is  principally  cultivated  with 
a  kind  of  hoe,  and  in  many  cases  the  ground  is  not  plowed 
alter  the  crop  is  planted. 
I  am  further  indebted  to  M.  Boulad  for  the  following  ac-    *hV°tt<{??ul- 

°  turo  of  the  Delta. 

count  of  the  method  of  cotton  culture  in  the  region  of  Alex- 
andria: 

"There  are  three  kinds  of  cotton  cultivated  in  Egypt:  (1st)  the  cot-    Kinds, 
ton,  long  staple,  somewhat  reddish  in  color  (Ahmouni),  which  gives  the 
largest  yield ;  (2d)  the  white  cotton,  short  staple,  with  black  seed ;  (:id) 
the  cotton,  long  staple,  which  is  cultivated  but  little. 

"  The  ground  is  plowed  four  times,  during  the  space  of  two  months,  Mode  of  plow- 
with  a  plow  to  which  two  oxen  are  harnessed,  and  afterwards  the  far-  g" 
rows  are  opened  to  the  depth  of  15  centimeters,  and  to  about  the  dis- 
tance of  80  centimeters.  The  planting  is  then  done  in  two  ways:  (1st)  Planting. 
The  furrows  are  submerged  with  water  during  four  or  five  days;  then, 
with  the  aid  of  a  small  implement  (briche),  holes  are  made  at  a  dis- 
tance of  50  centimeters  apart ;  in  each  of  these  holes  are  dropped  several 
seeds,  which  have  already  been  soaking  in  water  for  24  hours,  and  then 
they  are  covered  with  a  little  earth.  Twenty  or  thirty  days  afterwards 
the  worthless  plants  are  pulled  up,  in  order  to  leave  only  the  two  most 
vigorous  ones  in  each  hole,  and  then  the  ground  is  watered  in  modera- 
tion. The  operations  once  finished,  one  continues  to  water  and  to  sweep 
(brScivtr)  the  cotton  during  twelve  or  fifteen  days,  in  fact,  until  one  can 
no  longer  reach  the  cotton.  (2d)  After  baving  planted  the  seed  dry  in 
the  holes  made  in  the  trenches  of  the  furrows,  the  ground  is  watered, 
and  one  waits  twenty  or  thirty  days,  in  order  to  give  the  plants  time  to 
grow.  Then,  as  in  the  first  instance,  the  worthless  plants  are  torn  up, 
in  order  to  leave  only  the  two  strongest  in  each  hole ;  then  one  con- 
tinues to  water  and  to  sweep  the  ground  during  twelve  or  fifteen  days, 
as  we  have  already  said  in  the  above. 

"This  is  the  way  in  which  the  Miskawi  cotton  is  cultivated.    It  re-    Culture  of  in- 
quires frequent  watering;  in  fact,  water  is  mote  essential  to  it  than  to  kawi  cotton- 
any  other  species  of  cotton. 

*'  As  far  as  concerns  the  BahH  cotton,  which  is  planted  dry,  it  is  oul-  Of  Bahli  cot- 
tivated  in  the  following  manner :  In  the  month  of  January  the  ground  n' 
is  plowed  twice  and  submerged  with  water.  Thirty  days  afterwards 
the  ground  is  again  plowed  twice,  and  is  divided  in  straight  lines ;  then 
on  the  straight  lines  holes  are  made  at  the  usual  distance  apart,  and  the 
seed  are  dropped  in  and  covered  lightly  with  earth,  and  watered  spar- 
ingly by  means  of  a  watering-pot.  Sixty  or  seventy  days  afterwards 
the  worthless  plants  are  torn  up,  as  usual,  and  one  begins  by  sweeping 
and  watering,  as  in  the  above-named  cases." 

FBENGH  COLONIES.  fwwch  colo- 

nies. 


I  found  mueh  to  admire  in  many  of  the  samples  of  cot- 
ton exhibited  by  the  French  colonies. 
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Martinique. 


Tahiti. 


Cochin  China. 


New  Caledonia. 


Gaboon. 


Guiana. 


Reunion. 
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MARTINIQUE. 

One  of  the  most  beautiful  was  a  specimen  of  cotton  from 
the  island  of  Martinique.  It  was  of  long,  glossy  staple,  fine 
tissue,  and  had  been  carefully  handled  in  the  gathering  and 
manipulation.  It  much  resembles  the  cotton  known  in  New 
Orleans  as  the  Peeler  cotton,  a  very  superior  kind.  The  crop 
is  as  yet  small,  but,  I  am  told,  is  rapidly  becoming  more  im- 
portant. 

TAHITI. 

The  samples  from  Tahiti  were  of  about  the  same  grade  of 
cotton  as  those  of  Martinique.  There  was,  however,  one 
sample  of  a  very  peculiar  kind ;  it  is  of  short  staple,  rather 
coarse,  but  very  white;  its  seeds  are  most  singularly  ar- 
ranged, being  all  connected  together,  and  resembling  the 
rattles  on  the  tail  of  the  rattlesnake.  The  seed  are  black, 
but  it  is  evidently  a  short-staple  cotton. 

COCHIN   CHINA. 

The  samples  from  Cochin  China  resembled  those  of  Mar- 
tinique, being  soft,  long,  and  of  fine  staple.  The  crop  is  in- 
creasing. 

NEW  CALEDONIA. 

The  samples  from  New  Caledonia  were  much  like  those 
just  described,  probably  not  quite  so  good.  They  have  a 
long  staple,  but  not  so  fine  as  that  from  Martinique.  The 
crop  is  yet  small.  This  cotton  is  said  to  be  produced  from 
American  seed  of  sea-island  cotton. 

GABOON. 

Samples  from  Gaboon  were  almost  the  same  as  those  of 
New  Caledonia,  perhaps  somewhat  inferior. 

GUIANA. 

I  found  a  very  fine  boll  of  real  American  upland  cotton 
from  Guiana.  The  boll  is  very  large,  and  of  first-class 
quality  5  the  seed  is  white,  and  in  all  respects  it  is  the  cot- 
ton of  Georgia,  South  Carolina,  and  Alabama.  The  staple 
seems  to  be  a  little  too  short,  but  it  is  of  a  glossy  whiteness. 
I  found  also  a  sample  of  very  inferior  Nankeen  cotton  from 
Guiana,  of  which  I  think  but  little. 

REUNION  ISLAND. 

From  the  B6union  Island  (formerly  Bourbon)  there  was  on 
exhibition  a  sample  of  very  superior  quality  of  long  or  sea- 
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island  cotton,  both  in  the  seed  and  ginned.  This  cotton  wa$ 
well  manipulated.  It  is  much  like  the  cotton  from  Queens- 
land, and  if  these  samples  had  been  large  enough  to  appear 
in  bales  it  would  have  competed  for  the  first  prize. 
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FRENCH  C0LO- 


K6  anion. 


GUADELOUPE. 

Guadeloupe  sent  some  samples  of  sea-island  and  of  Nan- 
kin cotton.  The  sea-island  is  of  a  tolerable  quality,  but  the 
bolls  are  very  small  und  very  full  of  seed.  The  sample  of 
ginned  cotton  from  this  island  was  very  beautiful,  but  in 
small  quantity. 

SENEGAL. 

There  were  two  samples  from  Senegal,  one  of  sea-island 
and  one  of  the  short  staple  with  white  seed.  The  short- 
staple  sample  is  very  good,  but  of  extremely  coarse  fiber, 
and  very  short,  white,  and  glossy.  It  has  the  touch  of  wool 
when  rubbed  between  the  fingers.  I  should  think  it  a  very 
valuable  cotton  to  combine  with  wool  in  the  manufacture  of 
light  goods. 

ALGERIA. 


Guadeloupe. 


Algeria. 


The  samples  of  cotton  from  Algeria  were  exceedingly  in-  Excellent  long 
teresting,  on  account  of  their  variety.  The  samples  from  p  °  °° 
the  neighborhood  of  Oran  were  of  an  excellent  quality  of 
sea  island  and  also  of  Nankeen.  The  sea  island  is  as 
good  as  that  from  Queensland ;  it  is  very  white,  and  quite  as 
long.  If  it  had  been  presented  in  large  quantity  it  would 
have  entered  into  the  competition  for  the  first  prize ;  but 
unfortunately  the  samples  were  much  too  small  to  be  taken 
into  serious  consideration,  for  it  is  well  known  that  small 
quantities  may  be  produced  by  artificial  means  in  almost  any 
country,  and  therefore  a  small  sample  of  an  ounce  is,  in  fact, 
no  sample  at  all. 

The  samples  from  the  region  of  Philippe ville,  in  Algeria, 
were  of  two  varieties,  sea  island  and  upland,  both  very  fair 
samples.  The  upland  cotton  of  this  region  is  of  very  short 
staple,  but  white;  the  fiber  is  coarse,  and  resembles  the 
"wool*  cotton  of  the  United  States. 


TUNIS. 


The  samples  of  Tunis  were  all  of  a  short  staple  variety  of 
an  inferior  quality.  The  parcels  were  so  small  that  no  just 
idea  could  be  formed  of  the  product.  The  crop  is  so  small 
that  it  is  of  little  interest. 


TUNIS. 
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PHILIPPINE  ISLANDS. 

The  samples  from  the  Philippine  Islands  were  of  two 
varieties  of  short  staple — one  a  poor  grade  of  upland  cot- 
ton, the  other  very  inferior  and  yellow.  The  crop  in  these 
islands  is  of  but  little  importance. 

HAYTI. 

The  samples  from  Hayti  were  all  of  short  staple  and 
quite  coarse.  The  crop  is  small,  and  the  cotton  of  an  in- 
ferior quality.  From  all  I  can  hear,  the  soil  in  this  island 
is  well  adapted  to  the  growth  of  all  classes  of  cotton;  but 
the  natives  are  lazy  and  trifling,  and  the  probabilities  are 
that  they  will  never  produce  a  good  crop  of  cotton,  as  the 
cotton  plant  requires  constant  and  careful  cultivation.  If 
the  island  had  anything  like  a  good  and  intelligent  govern- 
ment, it  would  soon  become  one  of  the  best  cotton-growing 
regions  of  the  world  for  sea-island  cotton. 

SPAIN. 

The  samples  from  Spain  were  few  in  number,  and  very 
small.  There  was  one  sample  of  very  white  short  staple 
cotton,  not  remarkable  except  for  its  glossy  whiteness. 
There  was  another  sample  of  a  very  curious  kind  of  cotton 
— yellow,  not  so  dark  as  the  Nankeen,  but  of  a  rich  creamy 
color,  and  the  staple  is  short,  and  so  very  fine  that,  when 
separated,  a  single  shred  can  scarcely  be  seen  by  the  naked 
eye.  It  is  as  soft  and  fine  as  the  finest  silk.  This  comes 
from  the  province  of  Glocas. 


PORTUGAL. 


.Portuguese  col- 
onies. 


ITALY. 


PORTUGAL. 

The  samples  from  Portugal  were  few  and  small.  The 
soil  and  climate  of  this  country  are  adapted  to  cotton-grow- 
ing, but  it  is  but  little  pursued,  I  suppose  from  the  fact 
that  other  products  are  more  valuable.  The  samples  on 
exhibition  were  all  of  the  short-staple  variety,  and  were  not 
good  specimens. 

PORTUGUESE  COLONIES. 

The  colonies  of  Portugal  sent  some  fair  samples  of  short- 
staple  cotton,  most  of  the  samples  in  the  boll. 

ITALY. 

Italy  sent  a  large  collection  of  samples,  comprising  many 
varieties  of  long  and  short  staple  cotton,  but  the  samples 
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were  so  very  small  that  it  was  difficult  to  form  any  idea  of 
their  value  or  the  extent  of  the  culture.  The  cotton-grow- 
ing interest  seems  to  have  received  a  new  impetus  in  Italy 
in  the  last  few  years.  I  found  a  large  book  of  drawings  in 
the  Italian  exhibit,  showing  a  correct  drawing  in  water- 
colors  of  each  variety  of  cotton  produced  in  Italy.  I  ob-  ^jg 
tained  much  information  from  this  book.  Brindisi  sent 
some  good  samples  of  short-staple  cotton  in  the  boll,  simi- 
lar to  American  upland  cotton.  In  this  collection  I  found 
two  samples  of  short-staple  cotton  from  Salermo,  one  very 
white  and  coarse,  the  other  the  ordinary  Nankeen.  The 
different  varieties  are  too  numerous  to  mention  in  this  re- 
port, and  as  many  of  them  are  only  the  result  of  experi- 
ment on  a  small  scale,  I  shall  not  dwell  upon  them.  The 
soil  of  the  greater  part  of  Italy  is  well  adapted  to  the  pro- 
duction of  cotton.  With  its  great  population  of  women  and 
children,  it  is  a  matter  of  wonder  that  they  do  not  cultivate 
this  staple  on  a  larger  scale.  The  soil  is  rich  and  very  pro- 
ductive, but  the  natives  are  poor  and  ignorant,  and  in 
many  instances  they  use  the  most  inferior  old-fashioned 
agricultural  implements,  often  using  plows  made  of  wood 
only  to  break  up  the  ground ;  and  of  course  they  only  cul- 
tivate a  few  inches  below  the  surface.  In  many  localities 
I  found  only  a  small  donkey  pulling  a  plow,  cutting  only 
about  three  inches  below  the  surface. 


ITALY. 


Varieties  and 
es. 


JAPAN. 


JAPAN.  

This  country  is  growing  rapidly  in  importance  to  the 
United  States  as  well  as  to  all  nations  of  the  world.  It  is 
difficult  to  ascertain  at  what  period  cotton  was  first  pro- 
duced in  Japan,  and  it  appears  to  be  very  difficult  to  ascer- 
tain the  exact  extent  of  the  culture  in  that  country  at  the 
present  day.  On  account  of  the  peculiarities  of  the  gov- 
ernment of  Japan,  but  little  was  known  of  that  country  ' 
until  a  few  years  ago,  and  comparatively  little  is  known  of 
its  agriculture  at  this  time.  The  cotton  crop  is,  however, 
each  year  becoming  more  important. 

The  samples  on  exhibition  from  Japan  were  all  of  the  .c^?*?1*  of the 

r  *•  snort-staple    va- 

short-staple  varieties,  and  resemble  the  upland  cotton  of  neties. 
Georgia  and  Alabama.  The  samples  were,  however,  so 
small  that  but  a  poor  idea  could  be  formed  of  the  value  of 
this  cotton.  It  would  seem,  from  the  character  of  the  soil 
and. the  dampness  of  the  atmosphere,  that  Japan  would  be 
better  adapted  to  the  culture  of  sea-island  cotton  than  of 
the  short-staple. 
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gbbbck.  GREECE. 

Quality  of  cot-  There  were  some  fine  samples  from  Greece.  It  has  much 
the  appearance  of  oar  uplands.  The  fiber  is  long,  fine,  and 
glossy.  The  seed  differs  in  some  respects  from  that  of  the 
American  uplands ;  it  is  smaller  and  more  in  the  shape  of 
the  egg  of  a  common  hen.  The  production  is  not  materially 
increasing.  Up  to  a  few  years  ago  Greece  imported  no  raw 
cotton,  nor  was  she  an  exporter  until  recently,  in  conse- 

n  dim  rtrtMUtle8  <luence  °f  the  heavy  duty  placed  upon  all  cotton  leaving 

her  ports.  That  export  duty,  which  was  48  per  cent.,  has 
of  late  been  reduced  to  20  per  cent.  She  is  a  customer  to 
England  to  the  extent  of  over  1,500,000  lbs.  of  cotton  jarns 
and  10,000,000  yards  of  cotton  goods.  The  trade  in  these 
articles  seems  to  be  rapidly  increasing  between  England 
and  Greece. 

The  ancient  Greeks  made  use  of  muslins  or  cotton  cloths 
of  some  kind,  which  were  brought  from  India  more  than 
two  hundred  years  B.  0.  We  are  told  that  about  sixty 
years  B.  G.  cotton  was  used  by  the  Romans  for  awnings  and 
tent  covers. 

CHDTA.  CHINA. 


Large  quantities  of  cotton  were  produced  in  China  in  the 
thirteenth  century.  On  account  of  a  famine  in  China  about 
the  beginning  of  the  present  century  the  government  or- 
dered that  a  large  portion  of  the  land  used  in  the  cultiva- 
tion of  cotton  should  be  planted  in  grain ;  and  since  that 
time  the  Chinese  have  imported  largely  of  cotton.  It  has 
been,  and  is  even  to  day,  produced  in  very  large  quantities. 
Estimate  of  The  Chinese  crop  has  been  estimated  by  some  even  as  high 
crop'  as  twelve  millions  of  our  bales. 

south  amehica.  SOUTH  AMERICA. 

Most  of  the  samples  of  cotton  from  the  countries  of  South 
America  were  of  short  staple  and  coarse  fiber,  resembling 
our  upland  cotton  of  the  United  States. 

pbbu.  PEETJ. 


One  very  fine  sample  was  from  Peru;  but  they  were  all  in 
very  small  parcels,  generally  not  more  than  a  few  ounces. 


BRAZIL.  BRAZIL. 


The  best  samples  were  from  Pernambuco,  in  Brazil.  Bra- 
zil exhibited  some  good  samples  of  long  staple  and  uplands. 
The  crop  of  this  country  is  rapidly  increasing,  but  as  yet 
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it  does  not  produce  sufficient  for  home  consumption,  though       brazil. 

much  of  the  Brazilian  cotton  finds  its  way  to  British  looms, 

and  is  transported  back  in  the  shape  of  cloth  of  different 

kinds.    There  are  great  drawbacks  to  the  cotton  culture  in   ?™wbJckf>  to 

0  cultnro  of  cotton. 

Brazil,  among  which  may  be  reckoned  the  ravages  of  in- 
sects, the  peculiarities  of  the  climate,  and  the  expense  and 
difficulties  attendant  upon  its  transmission  from  the  interior 
to  the  coast.  It  has  been  ascertained  after  many  attempts 
that  cotton  will  not  flourish  near  the  sea  in  Brazil,  and  the 
plantations  have  in  consequence  receded  further  inland,  as 
well  to  avoid  this  difficulty  as  to  seek  new  and  fresh  lands. 
Pernambuco  is  the  principal  cotton-growing  province  in 
Brazil.  This  country  has  been  long  noted  for  its  flne  cot- 
ton and  for  the  best  cleaned  cotton  brought  to  the  English 
market.  There  were  imported  into  Great  Britain  in  1869  1fjJort8toKn 
from  Brazil  272,000 bales,  of  400  lbs.  each.  Cotton  was  first 
imported  into  England  from  Brazil  in  1782,  and  it  has  been 
found  in  the  English  markets  ever  since  that  date. 


Coast    culture 
not  successful. 


ARGENTINE  REPUBLIC. 

There  are  varieties  of  both  annual  and  perennial  in  the 
Argentine  Republic,  where  the  culture  of  cotton  is  increas- 
ing. About  one-half  the  crop  is  exported,  and  half  con- 
sumed in  the  country  in  the  manufacture  of  rude  domestic 
goods  tor  family  use,  for  fringes,  and  for  other  purposes. 
Very  little,  if  any,  of  the  manufactured  article  is  exported. 

PARAGUAY. 

Much  of  the  country  along  the  Bio  de  la  Plata  is  well 
adapted  to  the  culture  of  cotton.  Paraguay  produces  many 
varieties  of  cotton,  among  them  the  Nankeen,  which  is  said 
to  grow  wild,  but  was  introduced  long  ago  by  the  Jesuits. 
There  were  some  good  samples  from  Paraguay,  and  its  soil 
is  said  to  be  excellent  for  all  varieties  of  cotton. 


ARGENTINE  RE- 
PUBLIC. 


PARAGUAY. 


VENEZUELA. 

The  exhibits  from  Venezuela  were  small  but  very  good, 
including  varieties  of  both  long  and  short  staple.  In  fact, 
all  the  samples  from  the  countries  of  South  America  were 
good,  and  seemed  to  have  been  handled  with  remarkable 
care.  Besides  the  varieties  just  named,  there  were  other 
kinds,  and  perhaps  of  different  species,  grown  in  South 
America.  I  have  a  sample  before  me  of  the  Nadum  cotton, 
originally  from  the  jungles  of  India.  It  is  a  perennial,  and 
is  of  a  very  inferior  quality;  is  not  exported,  and  is  only 
29  p  R vol  3 


VENEZUELA. 


Nadum  cotton. 
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used  to  a  limited  extent  for  home  purposes,  generally  for 
the  adulteration  of  the  finer  varieties  when  prepared  for 
the  loom.  It  is  very  coarse,  of  short  staple,  and  when  taken 
between  the  fingers  reminds  one  of  short,  coarse  wool. 

andprod^ct88oed     COTTONSEED,  COTTON-SEED  OIL,  AND  CAKE. 

use«  of  the     it  may  be  proper,  in  connection  with  this  subject,  to  meu- 

tion  the  importance  of  cotton-seed  for  its  oil,  and  for  its  food 

in  the  shape  of  oilcake.     The  seed  in  many  localities  is 

cattio-food.     uge<i  in  its  rough  state  as  food  for  cattle,  and  also  as  a  fer- 

Fertiiizer.       tilizer  for  all  crops.    It  is  one  of  the  best  fertilizers  we  have 

in  the  Southern  States  of  America,  especially  for  corn, 

wheat,  and  oats ;  but  it  has  proved  a  far  greater  source  of 

Manufacture  wealth  when  ground  up  and  manufactured  into  oil  and  oil- 

into  oil  and  cake.  °  * 

cake.  We  consider  a  fair  bale  of  cotton  in  Georgia  to  con- 
tain 450  lbs.  of  cotton ;  it  requires  about  1,400  lbs.  of  cotton 

aec<i-c©ttonUCt  in  *n  ^e  8^ed  to  produce  450  lbs.  lint  cotton,  leaving  t)50  lbs. 

seed  and  lint  re- of  seed.  Nearly  half  of  this  weight  is  hull  and  lint:  the 
remainder  is  cake  and  oil.    It  is  estimated  that  out  of  a 

in^u^Sd^ke?*1  bU8hel  °f  8eed?  weighing  30  lbs.,  three  quarts  of  oil  will  be 
produced,  leaving  about  10  lbs.  of  oil-cake,  which  is  very 
valuable  for  feeding  cattle,  horses,  and  hogs. 
Cotton-seed  on.  The  oil  made  from  cotton-seed,  when  pure  and  refined, 
has  the  color,  transparency,  and  taste  of  olive-oil,  and  it 
has  the  same  character  for  lubricatory  and  pharmaceutical 
its  uses  and  purposes.    It  has  the  property  of  resisting  cold,  remaining 

1       es"  limpid,  when  pure,  at  30°  Pah.,  and  quite  fluid  at  20°,  hard- 

ening only  at  8°  to  10°.  It  is  not  a  volatile  oil,  like  coal-oil 
or  ordinary  burning  fluid,  but  a  fixed  oil  like  lard,  sperm, 
or  olive  oil,  and  therefore  does  not  explode.  It  gives  a 
brighter  light  and  burns  longer  than  lard -oil,  which  is  ow- 
ing to  the  absence  of  the  gum  which  always  exists  in  lard ; 
and  for  this  reason  it  is  a  better  lubricator  than  lard  oil. 
Coal-oil  is  of  the  lowest  value  among  lubricating  oils,  owing 
to  its  volatility. 

Sea-idand  cot-  SEA-ISLAED  COTTON. 

ton. 

seed  obfoinod     Tho  first  cultivators  of  sea-island  cotton    trace   their 

from  the   Baha- 

"M"-  plant  to  the  Bahamas,  and  the  Bahama  seed  is  said  to 

have  been  obtained  from  Anguilla,  one  of  the  Caribbee 

spread  of  the  Islands.    The  sea-island  and  the  best  Egyptian,  the  West 

varieties  of  this  °" r  7 

species.  Indian  and  the  Bourbon,  the  New  Orleans,  and  the  cotton 

produced  in  the  Gulf  and  lower  Atlantic  States  are  all 
varieties  of  one  species.  That  some  of  these  are  perennial 
and  others  annual  is  no  objection  to  this  theory,  for  it  is 


COTTON   CULTURE:    COMMISSIONER  YOUNG.  451 

known  that  in  many  cultivated  plants  varieties  which  to^ariHand  ** 
originated  in  accidents,  or  were  the  result  of  a  designed 
culture,  have  become  permanent  in  character  if  similarly 
cultivated.  It  appears,  indeed,  that  any  tendency,  when 
once  given  to  a  plant,  may  be  carried  on  from  generation  to 
generation  by  a  careful  attention  to  the  stoppage  of  all  dis- 
position to  depart  from  the  new  character.  So  with  cotton 
itself.  The  Indian  species,  which  is  annual  in  the  south  of  wj^afa  2222 
Europe,  produces  varieties  which  are  perennial  in  their  Jpsome  countries 

*    '    x  r  becomes    pcren- 

native  country.    This  cotton,  cultivated  in  the  West  Indies,  aiai  **»  others. 
was  perennial,  and  we  have  seen  that  the  Mexican  plant 
introduced  into  some  parts  of  Texas  survives  for  three  or 
four  years,  and  in  -warm  climates  it  has  been  known  to  sur- 
vive for  five  years ;  but  all  the  cotton,  both  upland  and  sea-    cultivated  a* 

*r  7  7  ir  gjj  annmri  m  the 

island,  now  produced  in  the  United  States  is  cultivated  as  united  states. 
an  annual.    In  India  the  cotton  from  American  seed  is  cul-    American  cot- 

t     ,  ,.,,.,  i        ,  ton  cultivated  a* 

tivated  as  an  annual,  though  it  may  also  be  grown  as  a  an  annual  in  in- 
perennial,  and  has  been  cultivated  there  as  a  triennial. 
After  much  experience  it  has  been  found  much  the  best 
plan  to  plant  and  cultivate  annually  in  all  countries,  for  the 
fresh  plants  grow  smaller  and  bear  more  fruit  than  the 
large  ones.  The  sea-island  is  very  subject  to  this  over- 
growth. I  have  often  seen  stalks  of  sea-island  in  Florida 
ten  feet  in  height,  and  it  does  not  bear  so  well  as  the  smaller 
plants.  Fresh  land  cultivated  for  the  first  year  in  sea- 
island  will  produce  tall  stalks  and  but  little  fruit  for  that 
season.  It  is  usual  to  plant  new  ground  for  the  first  year 
in  corn  or  grain  of  some  kind.  We  must  keep  in  mind,  as 
the  details  of  cultivation,  the  fact  that  the  winter  of  the  „  climatic  pecu- 

llaxities    of    the 

Southern  States  leaves  the  soil  in  a  moist  and  cold  state,  southern  states. 

and  is  followed  by  frequent  rains  in  the  spring,  and  often 

in  the  early  summer;   the  climate  is  a  very  moist  one. 

From  this  arises  the  difficulty  of  getting  the  soil  dry  enough 

to  plow  and  to  plant.     To  remedy  this  defect,  tne  ridge 

culture  was  adopted  early  in  the  cultivation  of  not  only 

sea-island  but  upland  cotton  in  all  the  Southern  States.    I 

have  heard  of  the  level  or  flat  culture  in  Georgia,  but  I 

have  never  known  cotton  cultivated  otherwise  than  in 

ridges  or  hills.    The  culture  at  the  early  stage  of  the  crop 

is  very  careful,  for  the  plant  is  a  delicate  one  and  requires 

warm,  dry  weather  when  it  is  young  and  tender. 

A  rotation  of  crops  is  considered  much  better  for  the       Rotation  •( 
plant  and  for  the  land  than  a  continuous  crop  of  cotton,  0T°P8 
though  I  know  of  one  field  in  Georgia  which  has  been  cul- 
tivated continuously  in  cotton  for  over  twenty  years,  the 
only  fertilizer  being  stable  manure  and  the  debris  of  the 


cropping. 
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cotton  mature,  preceding  crop,  plowed  in.  This  field,  I  am  informed,  pro- 
duces just  as  good  cotton  now  as  it  did  in  the  beginning, 
and  of  course  is  much  easier  to  cultivate,  since  the  grass 
and  weeds  are  not  so  numerous,  and  the  long  taproot  of 
cotton  serves  in  some  degree  as  a  breaker  of  the  soil,  and 
also  to  some  extent  as  a  fertilizer.    It  is  supposed  that  all 

Effect  of  pro.  root  crops  are  disadvantageous  to  the  ground  intended  for 

vioue  root  crops.  i  *  i,.«  ■• 

the  culture  of  cotton,  and  that  if  root  crops  have  been  pro- 
duced on  ground  intended  for  cotton,  a  crop  of  grain  of 
some  kind  should  intervene  before  the  planting  of  cotton 
upon  the  same  ground.  One  of  the  most  successful  growers 
continuous  0f  cotton  I  know  prefers  a  continuous  crop  without  rest  or 
rotation  of  crops.  He  believes,  and  his  belief  is  strength- 
ened by  experience,  that  the  land,  when  well  broken  and 
perfectly  fertilized  and  well  cultivated,  produces  better 
crops  and  of  a  finer  variety  each  year  that  it  is  cultivated 

system  adopt- in  cotton.  In  the  late  autumn  he  plowed  up  the  old  stalks 
with  a  heavy  two-horse  plow;  the  women  and  small  hands 
follow  the  plow,  gathering  the  stalks  and  trash,  and  placing 
it  in  the  furrow ;  and  another  plow  follows  and  covers  this 
under  with  two  furrows,  on&  on  each  side,  forming  a  ridge 
which  is  to  be  the  nucleus  of  the  ridge  or  bed  for  planting 
the  next  year's  crop.  In  the  following  spring  this  ridge 
is  opened  with  a  small  plow,  a  light  fertilizer  is  put  in,  and 
the  planting  begins.  The  plants  receive  nourishment  from 
the  decayed  stalks  and  bolls,  which  furnish  the  elements  of 
vegetable  matter  with  which  it  is  necessary  to  reinvigor- 
ate  the  soil  and  give  back  to  it  that  which  has  been  taken 
away  by  the  crop  of  the  preceding  year.  When  ground  is 
intended  to  be  planted  in  cotton  it  should  be  well  broken 
by  heavy  two-horse  plows ;  then  it  should  be  thrown  into 

Ridgepianting.  ridges  from  six  to  ten  inches  in  height  and  from  four  to  six 
feet  apart,  according  to  the  richness  of  the  soil  or  the  kind 
of  cotton  to  be  cultivated.  In  poorer  soils  the  ridges  are 
narrower  and  closer  together,  so  that  the  plants,  which  are 
small,  may  be  able  to  cover  the  ground.  The  ridges  allow 
superfluous  moisture  to  be  carried  off  by  the  water  furrows, 
which  in  low  situations  are  made  into  trenches. 

Seeding.  xhe  ridges  or  beds  are  allowed  to  remain  some  time  before 

planting,  as  the  plants  take  root  more  vigorously  than  when 
they  spring  up  in  freshly  plowed  and  loose  earth.  When 
the  ground  is  quite  prepared,  a  one-horse  drill  makes  a 
slight  furrow  from  one  and  a  half  to  two  inches  deep  along 
the  center  of  the  ridge;  the  sower  follows  and  drops  iii  the 
seed  quite  thickly.  These  are  immediately  covered  by  a 
light  harrow,  which  also  smooths  the  ridge. 
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In  favorable  weather  the  plants  make  their  appearance    cotton  witun. 
in  five  or  six  days,  and  are  tliinned  out  as  soon  as  they  pat    Thinning. 
forth  the  third  or  fourth  leaf    This  operation  is  performed 
by  scraping  out  with  a  hoe  all  the  superfluous  plants  and 
weeds,  leaving  three  or  four  together,  with  spaces  of  twelve 
or  fourteen  inches  between  them.    When  the  plants  are  suf- 
ficiently established,  they  are  reduced  to  a  single  one,  and 
care  is  taken  to  remove  every  particle  of  grass  or  weed.    A 
light  furrow  is  then  run,  with  a  one-horse  plow,  within  five   Ridging. 
or  six  inches  of  the  plant,  turning  the  earth  towards  the 
roots,  and  even  drawing  it  around  them  with  the  hoe,  in 
order  to  supply  the  place  of  that  previously  removed  by 
scraping.    Hoeing  and  plowing  are  frequently  repeated,  so   cultivating, 
as  to  keep  the  ground  free  from  weeds  and  grass.    One  crop 
is  often  plowed  as  many  as  four  times  and  hoed  three  times. 
The  best  farmers  plow  until  the  first  bolls  begin  to  open.    It 
is  essential  to  keep  the  ground  clear  and  constantly  stirred. 
The  plow  most  generally  used  after  the  first  plowing  is  "Sweep"-piow. 
called  a  "sweep,"  and  has  u  wings"  on  each  side.    Gener- 
ally two  "rounds"  between  rows  with  the  sweep  will  clean 
the  balk  of  all  the  weeds  and  grass  not  immediately  in  the 
line  of  the  cotton.    The  above  process,  besides  loosening  the 
soil  and  keeping  it  clean,  must  assist  in  drying  it    The  cot- 
ton plant  is  one  of  those  having  a  tap-root,  which,  accord-  j****1* of  the 
ing  to  the  dryness  or  moisture  of  the  season,  will  penetrate 
from  one  to  one  and  a  half  feet  in  the  former,  and  perhaps 
not  more  than  six  inches  in  the  latter.    The  plant  may  be 
fine  and  thrifty-looking  in  a  moist  season,  when  there  are    Affected  by  the 
only  short  roots,  but  iu  a  dry  season  the  roots  penetrate 
deeply,  obtain  a  supply  of  moisture  from  a  greater  extent, 
and  are  necessarily  better  able  to  bear  drought  and  the 
vicissitudes  of  seasons. 

The  cotton  planted  towards  the  end  of  March,  or  even  as  Progwwofthe 
late  as  the  20th  of  April,  attains  in  six  weeks  or  two  months  plant' 
what  the  planters  call  a  good  stand ;  that  is,  plants  well 
grown  and  healthy,  and  at  intervals  proportioned  to  the 
richness  of  the  land.  About  the  1st  of  June  the  weather  be- 
comes hot  and  the  air  dry.  This  checks  the  upward  growth 
of  the  plant,  while  the  root  continues  to  penetrate  deeper,    Deeprootingor 

,  „       ,        ,  *  .  '  otherwise. 

and  has  thus  to  supply  a  smaller  bush  and  less  wood  at  the 
very  time  when  there  is  a  tendency  to  the  production  of  flow- 
ers. But  when  the  parts  of  vegetation  have  grown  freely 
iu  consequence  of  a  moist  season,  tbe  roots,  being  easily  sup- 
plied, spread  little,  and  will  be  found  small  in  proportion  to 
the  size  of  the  plant.  Here  the  hopes  of  the  planter  can-  htEffect  of 
not  fail  to  be  disappointed  when  drought  comes  on,  though 
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cotton  culture.  {n  the  other  case  he  has  often  been  surprised  with  a  good 
crop  when  the  appearance  of  the  plant  above  ground  did 

Topping  not  seem  to  him  to  give  much  promise.  Topping  or  pinch- 
ing off  an  inch  or  two  of  the  top  of  the  plant  is  not  always 
necessary,  but  it  is  useful  when  there  is  a  tendency  to  the 
production  of  wood  and  leaves  to  the  detriment  of  flowers 
and  bolls.  When  the  farmer  resorts  to  topping,  it  is  done 
about  the  time  when  the  plant  begins  to  form  pods,  or  about 
the  beginning  of  the  fourth  month  after  planting. 

picking.  The  cotton  should  be  gathered  or  picked  as  the  bolls  open, 

not  leaving  it  exposed  to  the  dews  or  sun.    If  it  is  dried 

Drying.  under  cover,  it  will  materially  add  to  its  glossiness  of  ap- 

pearance. In  gathering,  care  should  be  taken  to  avoid 
trash,  leaves,  or  dirt  of  any  kind,  as  in  the  process  of  gin- 
ning  the  dry  leaves  and  other  trash  are  likely  to  be  ground 
up  by  the  machinery  and  left  in  the  cotton,  which  is  likely 
to  depreciate  the  value.    Often  the  plant  is  overtaken  by 

Effects  of  frost,  frost  in  October  and  November,  which  kills  the  leaves  and 
the  green  bolls.  The  sun  dries  them  rapidly ;  then  the  dews 
and  rains  may  follow;  and  the  drippings  from  the  dead 
leaves  and  bolls,  failing  upon  the  open  cotton  not  yet  gathered, 
gives  it  a  deep  dirty  yellow  color,  which  carries  it  far  below 
the  price  for  the  white  cotton  which  was  gathered  earlier 
in  the  season.  This  cotton  all  falls  under  the  head  of 
" stained  cotton,"  and  is  affected  in  the  market  according  to 
the  extent  of  the  stains.  Again,  if  allowed  to  remain  long 
in  the  bolls,  it  is  subject  to  be  blown  out  by  the  winds  and 
beaten  out  by  the  rains.  In  either  event  it  falls  upon  the 
ground  and  becomes  stained  and  soon  rots. 

introduction  of     The  first  experiment  in  the  culture  of  sea-island  cotton 

*ea- island  cotton. 

was  made  in  Georgia  iu  1786.  It  was  then  called  Persian 
cotton,  from  the  country  of  its  supposed  origin.  The  seed 
was  sent  from  the  Bahama  Islands  by  W.  Tattnall,  surveyor- 
general,  to  Governor  Tattnall,  of  Georgia ;  and  the  first  bale 
exported  was  from  Saint  Simon's  Island,  in  17«S8.  From  the 
delicate  and  peculiar  organization  of  the  plant,  its  great 
susceptibility  to  sudden  changes  in  the  temperature,  and 

8aS^tmosyherea  ^e  necess^y  of  a  sa^  atmosphere  for  the  length  and  per- 
fection of  its  staple,  its  culture  is  confined  between  the 

Habitat.  parallels  of  30°  and  33<>  north  latitude,  and  extends  only 
as  far  westward  from  the  Atlantic  as  the  head  of  salt-water 
navigation.     Hence  the  name  of  sea-island. 

Culture  of  sea-     In  writing  practically,  considering  its  culture  as  a  system, 

ibland  cotton.  ,  ....,.-«,.        .,.  *  *.«.,,  . 

there  is  this  difficulty,  that  perhaps  no  plant  of  either  the 
field  or  the  garden  has  been  treated  in  a  greater  variety  of 
methods,  resulting  from  the  differences  of  soil,  the  localities 
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of  the  islands,  the  judgment  of  the  planters,  and  somewhat    Cattcn  ***** 

from  the  description  of  the  seed.    As  a  general  practice,  the   Searisiand. 

seed  was  sown  in  ridges  or  beds,  from  four  and  a  half  to  five   seeding. 

feet  in  length.    The  manures  were  salt  mud,  taken  from  the   Manure*. 

river  at  low  water,  salt  marsh,  mud  and  marsh  combined, 

composts,  guano,  etc.     It  was  generally  the  practice  to 

manure  every  foot  of  land  planted.     This,  however,  has 

been  the  case  only  since  the  application  of  steam  to  gins. 

The  area  per  hand  was  from  three  to  six  acres,  depending   Are*  per  hand. 

upon  the  texture  of  the  soil,  the  quantity  of  grass,  the  quality 

of  cotton,  and  the  use  of  the  plow ;  for,  strange  as  it  may 

appear,  in  this  era  of  labor-saving  implements,  on  many 

plantations  on  the  islands  plows  neyer  entered  the  cotton 

field  at  any  stage  of  the  process. 

It  is  usual  to  lay  by  the  crop  about  the  third  week  in  July   i*ying-by. 
or  beginning  of  August,  depending  upon  the  season  and 
condition  of  the  plant,  when  the  hands  were  turned  into 
the  woods  and  to  the  river  for  manures.    The  women  raked 
the  dead  leaves  of  the  pine  and  oak,  the  dead  marsh  sedge   Gatheringman. 
on  the  river  shores,  where  they  piled  them  in  the  wood,  or 
in  the  coves  at  half-tide  mark  (for  the  action  of  salt  water), 
in  u  cords"  of  about  9  feet  square  and  5  feet  high,  which 
were  staked  out  regularly  under  the  eye  of  the  foreman  or 
manager.    This  work  was  estimated  by  the  watch,  and  eight 
hours'  work  per  day  was  the  maximum  task  for  an  ordinary    *&&*• 
hand.    As  each  cord  i/as  completed,  the  hand  left  work 
without  orders.    The  men  were  put  in  fiat-bottom  boats, 
three  hands  to  each  "  flat,"  provided  with  short  hand-scythes, 
manufactured  for  the  purpose.    At  high  water  or  at  half- 
tide  they  pulled  with  oars  out  into  the  marsh,  grounded 
their  flats,  and  mowed  the  green  marsh,  landing  and  return-  ^JSj*}**  the 
ing  with  the  flood  tide.    This  work  continued  from  three  to 
six  weeks,  and,  as  the  cotton  opened,  details  were  made  for 
picking,  and  usually  from  the  first  week  in  September  to    Picking, 
the  last  of  October  all  hands  harvested  cotton.    The  aver- 
age quantity  gathered  per  hand  for  the  season  of  seventy- 
eight  days  was  from  30  to  40  lbs.  per  day,  according  to  the 
yield  and  fiber.    The  finest  qualities  required  1,500  lbs.  of  bftSeed  cotton  per 
seed  cotton  for  bales  of  310  lbs.;  the  ordinary,  from  1,100  to 
1,300  lbs. 

Great  care  is  observed  in  gathering  cotton  to  keep  it   cleanliness  in 

■£■■  %0  Mm  9«7aY  UAsl  • 

free  from  trash,  etc.  The  hands  are  provided  with  sheets 
of  osnaburgs  six  feet  square,  and  a  bag.  The  sheet  is 
spread  out  on  the  ground;  the  hands  gather  in  bags  and 
empty  on  the  sheets,  picking  out  any  trash  which  may  have 
been  carelessly  gathered.    In  the  evening  the  sheets  are 
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Cotton  culture,  tied  up,  carried  to  the  cotton-house,  weighed,  aud  piled. 

sea-island.  in  the  morning,  at  sunrise,  the  hands  are  on  the  scaffold- 
ing— a  platform  of  boards  some  four  feet  from  the  ground, 
and  large  enough  to   accommodate  all  the  pickers— on 

Mating.  which  they  umotew  the  cotton,  in  their  sheets  of  the  day 

before,  until  the  dew  in  the  field  has  evaporated,  when  they 
empty  the  sheets  upon  the  scaffolding,  and  go  to  the  field. 

Drying.  The  cotton  is  now  spread  out  by  the  woman  in  charge  of 

the  cotton-house  with  a  rake,  and  is  repeatedly  turned  in 
the  sun  until  evening,  when  it  is  piled  in  the  house ;  the 
yield  of  each  field  in  a  separate  bulk.    On  or  about  Xo- 

Ginning.  vember  15  the  steam-engine  aud  ginning  apparatus  were 
overhauled  and  cleaned  up  for  work.  Seven  or  eight  x>f  the 
most  careful  women,  one  man  as  packer,  an  engineer,  and 
a  boy  attended  to  the  preparation  of  the  cotton  for  market. 

MoArthurgin.  With  the  McArthur  gin — three  gins  to  a  6  or  7  horse- 
power— two  were  kept  working,  and  turned  out  from  one 
to  two  bags  per  day,  the  third  being  held  as  a  reserve  in 
case  of  accident.  While  this  work  progressed,  the  ''flat* 
hands  were  kept  at  the  marsh  cutting,  but  knocking  off  on 
cold  and  wet  days,  and  the  remainder  of  the  women  still 

Hauling  man-  gathering  trash.  The  mule  carts  and  wagons  hauled  the 
corded  trash  to  the  cattle-pen,  which,  for  ninety  head,  cov- 
ered 100  ft.  square.  The  ox-wagon  hauled  salt  mud  from 
the  river  into  the  pens,  and  covered  the  trash  with  from  8 
to  10  inches  of  mud.    These  pens  were  built  up  in  alter- 

composting.    nate  layers  of  leaves  and  mud,  trampled  at  night  by  the 

cattle,  until  they  measured  4  ft.  deep  of  compact  comi>ost. 

It  was  usual  to  build  two  pens  at  once;  while  leaves  were 

being  hauled  to  the  one,  mud  was  carried  to  the  other,  thus 

character  of  alternating  the  work.    The  soil  of  the  sea-islands  is  com- 

e8°  posed  of  yellow  and  gray  sands,  either  from  10  to  15  ft. 

deep,  or  resting  on  a  clay  substratum,  some  15  or  20  ins. 

from  the  surface.    The  clay  easily  crops  out.    The  first  are 

Light  and  called  light  and  the  latter  heavy  lands,  and  the  compost 

©avy  an  manures  on  them  are  differently  treated.    For  the  first, 

light  lands,  which  drift  to  an  injurious  degree  in  high 
winds,  the  compost  is  heaped  in  parallel  rows  90  ft.  long, 
20  ft.  wide,  and  7  or  8  ft.  high;  and  is  allowed  to  ferment 
until  it  becomes  short  manure. 

Preparation  of     It  is  usual  to  heap  the  manure  just  after  a  heavy  rain, 

the   manure   for  .  .    .        «•■   .,  ..  .,,  .  •        i_       .•_  j 

the     respective  so  as  to  retain  all  the  moisture  possible,  when,  in  about  two 
8oU8'  weeks,  it  becomes  short,  and  is  ready  for  hauling.    For 

moist,  heavy  lands  the  compost  is  not  fermented.  The 
reason  for  this  is  that  long  manures  will  in  time  make  heavy 
lands  lighter,  but  if  used  in  light  lands  render  them  still 


ure. 
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more  liable  to  drift.    It  is  thought,  therefore,  more  econom-    cotton  cuitur*. 

ical  to  apply  short  manure,  although  it  is  very  much  de-    sea-Mand. 

predated  in  its  value  by  the  process  of  fermentation. 

Generally  field  work  for  this  crop  began  on  February  1. 

All  the  carts  (one  pair  of  wheels  to  four  hands)  now  hauled 

at  the  rates  of  80  loads  of  compost  or  mud,  or  12  or  more 

cords  of  marsh  per  acre.    This  was  spread  in  the  alleys  be-  jsp™«*tag»«» 

tween  the  rows — 21  to  a  task,  or  84  rows  per  acre,  where 

the  cotton  grew  to  5  ft.  or  upwards;  96  rows  for  cotton  of 

less  growth. 

On  the  1st  of  March  a  heavy  two-horse  mold-board  plow,  f<* SJEtSf  wU 
with  the  best  team,  commenced  to  bed  up  the  land,  turning  the 
furrow  over  the  manure  some  7  or  8  jqs.  high,  running  two 
furrows  to  the  row,  working  4  acres  a  day,  passing  over  13 
or  14  miles  of  ground.  In  thirty-nine  working  days— a 
month  and  a  half— if  not  interrupted,  one  plow  prepared 
150  acres  for  planting. 

The  planting  began  on  March  15,  and  ended  on  the  1st  of  ^Jewonofpiant. 
May.    In  planting,  the  seed  was  dropped  by  the  handfuls  at 
regular  intervals,  from  16  ins.  to  3  ft.,  governed  by  the   seeding. 
growth  of  the  plant  in  previous  years.    The  fields  were  laid 
off  with  task  stakes  105  ft.  apart  each  way,  making  four   tmIw. 
tasks  to  the  acre,  with  the  number  of  beds  mentioned  above. 
As  the  cotton  l>egan  to  come  up,  hands  were  drawn  from  the 
marsh  and  put  to  the  hoe,  and  about  Apiil  1  the  whole  force 
was  in  the  field,  banking  the  beds  as  heavily  as  practicable,  bod^anki,lg  tae 
the  task  depending  upon  the  soil;  if  sandy,  from  one  half 
to  three-fourths  of  an  acre.    Grass  grows  much  more  rapidly 
and  luxuriantly  in  the  spring  on  the  islands  than  in  the  up 
country,  so  that  when  five  or  six  acres  of  cotton,  two  of 
corn,  and  one-half  of  roots,  etc.,  is  planted  to  the  hand,  there 
is  no  time  to  be  lost  in  working  cotton,  which  should  be  done   Cultivating. 
at  least  once  every  eight  or  nine  days.    Perhaps  the  first 
working,  so  far  as  the  destruction  of  grass  is  concerned,  is 
the  most  important  of  the  year,  for  unless  it  is  thoroughly 
eradicated,  by  pulling  the  tops  of  the  beds  next  the  plant, 
and  by  picking  all  that  which  is  cut  by  the  hoes,  the  labor 
for  the  season  will  be  very  much  increased.    It  was  the  prac- 
tice so  to  arrange  the  labor  that  each  hand  worked  the  same  Workingyttom  °f 
ground  at  every  working,  whereby  his  carelessness  increased 
his  own  labor  on  the  next  round.    At  the  first  working,  the 
plants  were  thinned  down  with  the  hand  to  four  or  five,  and 
on  the  second  to  one  or  two  for  the  stand.    In  working,  there 
was  used  the  double-mold  plow,  running  one  furrow  in  the  hoebigOWfalg  and 
alley,  the  plow  going  over  nine  acres,  or  some  thirteen  or 
more  miles.    The  hoes  followed,  cutting  the  weeds  and  hilling 
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.  Ootum  culture,  up  the  cotton,  picking  off  the  grass  with  the  hand.  About 
sea-isiiuid.  June  10,  or  soon  after,  the  first  blossoms  appeared.  These 
workings  continued  until  the  cotton  branched  out  too  far  for 
plowing,  usually  about  the  first  or  second  working  in  July, 
when,  generally,  the  plows  were  withdrawn  and  the  hoe  only 
used.  Long-staple  cotton  is  a  much  more  delicate  plant 
than  upland,  and  requires  more  care  in  the  management, 
care  required.  The  hoe  should  never  cut  near  the  plant,  as  the  slightest 
bruise  to  the  stock  in  its  first  stage  of  growth  gives  what 
the  farmers  call  u  sore  shin,"  from  which  it  never  completely 
recovers,  and  by  which  it  is  frequently  killed. 
Hand  weeding.  The  fingers  only  should  be  used  to  pull  out  grass  next  the 
plant.  The  art  iu  planting  is  to  keep  the  field  clear  of 
grasses  and  the  plants  growing  steadily,  and  to  prevent  the 
top  pods  from  maturing  too  early.  If  the  cotton  has  grown 
rapidly  by  a  forcing  season  in  June  and  early  in  July,  bear- 
ing abundantly,  with  the  top  pods  well  developed,  it  will  be 
more  or  less  checked  in  its  growth  in  the  last  weeks  of  the 
latter  month,  especially  if  the  weather  has  been  dry.    There- 

ondffec wth"d£* ^ore>  w^en  a  heavy  &11  of  rain  in  August  comes  on,  the 
to  July  drouth  plants  are  forced  into  a  new  growth  called  the  u  second 

and  August c  ° 

rains.  growth,"  booting  out  from  the  bottom  in  long  vigorous 

limbs,  whereby  the  crop,  without  exaggeration,  is  injured 
one-half.  The  fruit  falls  by  the  bushel  in  the  alleys,  a  new 
top  is  formed,  and  the  only  one  hope  is  in  a  late  frost.  The 
planters  should  then  so  manage  as  to  keep  the  plants  from 
maturing  in  July,  that  the  heavy  August  rains  may  find 
them  in  full  growth.  To  do  this,  he  should  watch  the  top  of 
the  plants,  see  that  there  are  do  red  stripes  on  the  bark,  but 
that  the  branches  are  green  and  snap  off  like  grass  when 
sharply  bent;  if  of  a  reddish  tinge,  it  is  an  evidence  of  ma- 
Repressing  the  turity.    The  crop  should  then  be  worked,  even  if  the  heads 

tendency  to  early 

maturity.  of  the  hands  cannot  be  seen  in  the  field,  and  plowed,  even 

at  the  risk  of  injuring  the  lower  pods  with  the  swingle- tree ; 
and  working  should  be  continued  until  the  August  rains  set 
in. 
condition*  in  a  if  rains  have  fallen  regularly  in  July,  the  crop  growing 
well  in  the  first  week  in  August,  the  crop  may  be  laid  by 
two  weeks  earlier.  Our  older  sea-island  planters  never 
worked  a  crop  after  the  third  week  in  July ;  but  there  is  no 
doubt  as  to  the  error  of  the  system,  for  the  reasons  just 
given  and  from  the  experience  of  plow  planters.  The  most 
successful  planter  in  the  Port  Royal  district  plowed  in  Au- 
gust in  cotton  spangled  to  the  top  with  blossoms,  with  an 
average  height  of  6  ft.  from  the  top  of  the  bed. 
In  planting  cotton,  whether  sea-islands  or  uplands,  the 
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safest  system  is  to  work  until  the  opening  pods  demand  the  ootton  mat**. 
harvest.  This  is  the  only  method,  especially  in  dry  sea-  Sea-wand, 
sons,  of  preventing  second  growth,  which  is  frequently  full 
as  injurious  to  the  crop  as  the  effects  of  an  autumnal  storm. 
With  regard  to  the  finer  staples  of  sea-islands,  there  were 
but  comparatively  few  planters  who  devoted  their  attention 
to  their  cultivation.  It  required  great  practical  observa- 
tion and  a  predilection  for  botanical  investigations.     Al-    care  and  expo 

*  °  rience  in  improv- 

though  the  cultivators  were,  nine  times  out  of  ten,  no  bot-  ^s  tue  stook. 

anists,  yet,  by  close  attention  and  constant  examination  of 

the  plants,  the  peculiarities  of  particular  stocks  in  their 

leaves,  color,  calyx,  and  pods,  some  became  experts,  and 

would  mark  a  plant  out  among  a  thousand  as  one  which 

would  produce  the  longest  staple  and  finest  fiber.     The      Selection  for 

.  .,,  ,,,  -.  ,  .,        ,.        *    <■    ji  .  seed  ofthefineat 

stock  would  be  marked  by  a  red  or  white  strip  of  cloth,  and  plants. 
the  cotton  would  be  picked  in  by  the  planter  himself.    When 
all  was  gathered,  perhaps  not  over  a  half  dozen  pounds  to 
the  crop,  the  staples  would  be  carefully  examined,  samples  reBl§J^pling  the 
sent  to  the  particular  buyers,  and  their  opinion  as  to  its 
value  obtained.    The  seed  was  planted  in  gardens,  which 
would  produce,  perhaps,  sufficient  to  plant  four  or  five  acres  j^^jJgJJtJa 
in  a  field,  distant  from  the  common  crop.    As  the  seed  thus  «<**!• 
improved  or  selected  commanded  the  highest  prices,  and  in 
some  instances  could  not  be  purchased  at  any  price,  planters 
were  careful  not  to  publish  to  the  world  the  peculiarity  of 
growth  by  which  they  detected  the  finer  qualities ;  and  as 
the  quality  deteriorated  rapidly  from  juxtaposition  with  or- 
dinary crops,  the  sale  of  the  seed,  which  the  producers    8aK°*2f lm" 
alone  could  keep  up  and  improve,  was  sometimes  as  ample  a 
source  of  revenue  as  the  staple  in  market.    The  secret  died 
with  the  old  stock  of  sea-island  planters,  and  is  now  lost  to 
agriculture. 
Upon  an  examination  of  the  staple  of  the  last  crop  of  sea-  _,  Present  dete- 

*  rioration  of  the 

island  on  the  plantations  I  find  that  it  has  deteriorated,  in  staple. 
the  last  five  years,  far  below  the  average,  from  carelessness 
and  ignorance  in  not  extirpating  the  "male"  plants,  and  in 
all  probability  will  never  be  brought  up  to  its  previous 
standard,  but  will  ultimately  become  less  valuable  than  the 
original  importation  from  the  Bahamas.  Whetner  it  is  any 
material  loss  to  the  world  is  a  question  to  be  solved  by  ma- 
chinery, for  we  know  that  now  threads  are  produced  from 
uplands  of  as  fine  and  delicate  a  texture  as  were  ever  made 
from  long  cotton  fifty  years  ago. 

Sea- island  and  long-staple  cotton  can  be  cultivated  to  &ttekd^£SJJ|Jjfc  Jf 
greater  extent  and  more  profitably  in  the  peninsula  of  Flor-  Flo™£  fto  fjf 
ida  than  in  any  Southern  State,  or,  indeed,  than  in  any  other  <"<*  cotton. 
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ootum  culture  part  of  the  world.    It  is  now  established  by  extensive  prac- 

sea-iaiand.      tical  proof  that  this  valuable  staple  can  be  produced  in  great 

perfection  even  in  the  very  center  of  the  peninsula.    This 

fact  is,  no  doubt,  attributable  to  the  almost  insular  position 

of  East  Florida.    The  importance  which  the  production  of 

the^tui^TO^lM8  valuable  staple  must  give  to  Florida  will  be  duly  esti- 

duction  in  Fior-  mated  when  it  is  considered  that  there  are  many  millions  of 

Ida.  *- 

acres  in  that  State  that  will  yield  it  in  luxuriant  crops,  and 

that  it  can  be  cultivated  there  without  the  fear  of  serious 

Diminished fer-  competition.    The  small  islands  on  the  coast  of  South  Caro- 

tihty  of  the  sea  r 

isiandsof  south  lina  and  Georgia,  to  which  production  of  this  staple  has 
Georgia.  been  so  long  confined,  are  now  so  nearly  worn  out  that  the 

average  product  per  acre  does  not  exceed  120  lbs. — which 
is  less  than  half  of  the  average  amount  that  the  good  lands 
of  the  peninsula  will  yield  without  manure — and  there  is 
no  other  portion  of  the  United  States,  with  the  exception 
of  East  Florida,  where  this  cotton  can  be  produced  as  a 
staple  except,  perhaps,  in  Southern  Texas. 
theioniv*to>Iio2j  It  is  not  more  than  twenty  years  since  Florida  maybe 
Florida.  said  to  have  commenced  the  cultivation  of  long  cotton,  and 

yet  the  quantity  annually  produced  there  already  amounts 
to  about  double  that  of  the  united  crops  of  South  Carolina 
and  Georgia.  It  is  true  that  the  average  quality  of  Florida 
cotton  is  not  rated  so  high  as  that  of  the  sea- island;  but 
the  difference  in  this  respect  is  chiefly,  if  not  entirely,  at- 
tributable to  the  defective  manner  of  preparing  the  former 
Hating  of  Fior-  for  market.    It  is  a  notorious  fact  that  some  of  the  Florida 

ida  cotion  in  the 

market.  cottou  has  commanded  the  highest  market  price  of  the  long- 

staple  cottons ;  and  it  is  therefore  a  fair  inference  that  it  is 
owing  more  to  a  deficiency  of  skill,  or  of  care  in  its  prepa- 
ration for  market,  than  to  any  inferiority  of  texture  that 
the  long  cottons  of  Florida  are  rated  lower  than  the  sea- 
islands.  When  the  Florida  planter  fluds  that  he  can  make 
an  average  crop  of  300  lbs.  of  this  cotton  to  the  acre,  he  is 
not  likely  to  bestow  as  much  care  on  its  preparation  for  mar- 
ket, as  the  planter  will  on  the  sea  islands,  where  120  lbs.  is  a 
The  present  good  average  crop.    It  is  in  the  quantity  rather  than  in  the 

tity  rather  than  quality  that  the  Florida  planter  finds  his  best  remuneration. 

qua  ty.  £ufc  even  should  it  prove  true  that  the  long  cotton  of  Fior 

ida  is  in  texture  somewhat  inferior  to  that  of  the  sea- 
islands,  this  fact  will  detract  but  little  from  the  vast  wealth 
which  this  valuable  staple  is  sure  to  bestow  upon  Florida. 
Ext^t  of  Fior- There  are  many  millions  of  acres  in  the  peninsula  that  will 

ida  lands  suitable 

for  tho  culture,   yield  from  200  to  400  lbs.  of  this  cotton  per  acre,  and,  as 

the  demand  for  this  species  of  cotton  is  steadily  on  the  in- 
crease, and  will  soon  call  for  an  immense  supply,  it  is  evi- 
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dent  that  if  Florida  possessed  no  other  staple  than  long    cotton  mature. 
cotton  this  valuable  product  would  of  itself  make  her  ax  s^wnnd  cot- 

ton  in  Florida. 

very  rich  State.  Should  the  time  arrive — and  that  it  will 
arrive  at  no  distant  day  is  probable — that  the  production 
of  ten  times  the  number  of  bales  now  consumed  of  long 
cotton  will  be  required  to  meet  the  annual  demand  for  this 
staple  throughout  the  world,  it  will  be  to  Bast  Florida  that 
the  world  must  look  for  the  production  of  this  large  supply. 
And  I  am  safe  in  saying  that  the  land  adapted  to  long- 
staple  cotton  in  Florida  is  capable  of  producing  more  than  rt{22^'8  op" 
ten  times  the  amount  of  this  cotton  now  consumed  by  this 
country,  Great  Britain,  and  France.  I  am  persuaded  that 
there  are  at  least  one  million  of  acres  of  land  in  Florida 
ttcII  adapted  to  the  cultivation  of  the  long  cotton.  There 
is  no  country  now  known  that  is  likely  to  compete  success- 
fully with  Florida  in  the  cultivation  of  this  cotton,  since  it 
has  been  practically  demonstrated  that  no  country  in  the  A.  superior  condi- 

tions  of  tho  Unit- 
WOrld  can  produce  cotton  as  cheaply  as  the  United  States;  ed  states  for  tho 

for  it  has  been  found  impracticable  to  introduce  skilled  la-piyoriong-stapfo 

bor  into  the  cotton  regions  of  India,  South  America,  and  °° 

Egypt. 

The  demand  for  American  short-staple  cotton  has  in-  A     Demand  for 

.      .  American  cottou. 

creased  within  a  few  years  from  1,000,000  to  4,500,000  bales, 
and  the  demand  is  steadily  increasing.  Twenty  years  ago 
the  sea  islands  of  South  Carolina  and  Georgia  supplied  the 
entire  demand ;  but  now  we  find  that,  in  addition  to  this, 
the  market  for  this  staple  requires  the  whole  of  the  Florida 
crop,  which  increases  steadily  every  year.  It  is  well  known 
that  the  machinery  required  for  the  manufacture  of  long*     Peculiar  m* 

onlnery  required 

cotton  is  very  different  from  that  employed  in  the  manufact-  '«"•    long-staple 

cotton. 

ure  of  short  cotton ;  and  as  the  capacity  of  the  sea  islands  for 
the  production  of  long  cotton  was  necessarily  very  limited, 
so  was  the  construction  of  machinery  for  its  manufacture 
proportionately  restricted.    But  now  that  the  manufactur-      with  tbe  in- 
era  have  assurance  that  there  can  be  a  very  much  larger  o7^8tap*e?iE£ 
supply  of  this  staple  produced  in  Florida,  they  have  begun SaT^ta  JSt 
to  adapt  machinery  on  an  extensive  scale  to  suit  its  inanu- foctlire 
facture.    And  as  this  cotton  is  preferable  to  the  common 
cotton  in  the  manufacture  of  all  fine  fabrics,  and  especially      Fse  °J  lons: 
in  such  as  are  composed  in  part  of  silk,  it  is  but  reasonable siikmixed    fai»- 
to  infer  that  as  soon  as  sufficient  machinery  shall  have  been 
constructed  there  will  be  a  great  and  steady  increase  in 
the  consumption  of  this  material.    These  considerations, 
when  added  to  the  vast  progress  which  the  world  is  still 
destined  to  make  in  material  wealth,  the  new  and  extensive 
fields  of  commerce  recently  opened  in.  the  East,  and  others 
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Sea-island  cot- 
ton. 

Crops,  exports, 
and  consump- 
tion. 


yet  to  be  opened,  lead  us  to  believe  that  much  larger  quan- 
tities of  long  cotton  will  be  required  to  meet  the  world's 
demand. 

SEA-ISLAND  COTTON. 
CropSy  exports,  and  consumption  from  1865  to  1877. 


Season. 


S 

8 


i  Bales. 

1865-'66 19,015 

1866-'67 i  32,228 

1867-'68 '  21,275 


1868-'69 
1869-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 
1875-78 


18,682 
26,507 
21,609 
16,845 
26,289 
10,912  , 
17,027  ' 
14,996 


1876-77 '      17,823 

1877-78 24,825 


W 


Bale*. 
18,231 
30,706  | 
19,859 
17,239  I 
24.71C 
19,905 
15,584 
23,469  • 
18,873  ! 
15,046 
12,936 
13,234 
16,295 


So. 


Bale*. 

1.100 
1,597 
1,670 
1,388 
1.399 
1,672 
1.526 
1,523 
2,113 
2,192 
1,915 
4,068 
9,451 


Diseases,  in- 
sects, etc. 


The  diseases  of 
the  coast  and 
Mississippi  Riv- 
er bottoms  not  so 
{irevalcnt  on  the 
ligher  •  cotton 
lands. 


Suggested  rea- 
sons. 


Causes  of  rust 
or  blight. 


Effects. 


Shedding. 


DISEASES,  INSECTS,  ETC. 

The  cotton  plant  is  subject  to  many  misfortunes  before  it 
reaches  maturity.  In  the  localities  whose  soil  produces  the 
finest  staple  and  most  prolific  yield  it  seems  liable  to  the 
greatest  dangers.  In  the  northern  districts  of  Georgia, 
South  Carolina,  and  Alabama  the  crop  seldom,  if  ever, 
proves  an  entire  failure,  though  it  is  often  curtailed  by 
droughts  and  by  very  rainy  seasons.  It  is  true  that  in 
these  districts  we  often  discover  indications  of  the  diseases 
to  which  the  plant  is  subject  in  more  southern  districts  of 
these  States,  and  in  the  bottoms  of  the  Mississippi  River. 
We  have  the  "blight,"  the  "rust,"  the  "sore-shin,"  but  we 
rarely  find  any  of  these  diseases  in  a  malignant  form  in  the 
northern  and  cooler  districts  of  the  cotton-growing  States. 

Many  reasons  have  been  assigned  for  this  fact.  It  is  sup- 
posed by  many  planters  that  the  coolness  of  the  winds  in 
the  early  autumn  is  the  cause  of  their  escape  in  these  north- 
ern districts  from  the  insects  most  dangerous  to  the  cotton 
plant  in  the  warmer  regions.  Cotton  of  all  localities  in  the 
cotton-growing  States  is  subject  to  rust  or  blight.  I  find 
that  many  of  the  planters  attribute  this  disease  to  poverty 
of  the  soil  and  to  the  plant.  Its  effect  is  to  cause  the  plant 
to  shed  its  leaves  and  the  fruit  to  wither  and  die.  Some- 
times it  is  said  to  be  produced  by  long-continued  rainy 
seasons.  I  believe  the  disease  known  as  "shedding"  is 
the  result  of  rust  or  blight.    But  all  cotton  plants  shed 


COTTON  CULTURE:    COMMISSIONER  YOUNG. 


463 


Scab. 
Sore-shin. 


more  or  less,  for  it  would  be  impossible  for  the  plant  to    Diseasesofcot 
mature  all  of  its  bolls,  as  a  square  is  formed  at  almost  every 
joint  on  every  limb.    Many  of  the  blooms  fall  and  many  of 
the  bolls  die  and  drop  before  maturity. 

After  the  boll- worm  we  have  the  "  scab,"  which  is,  I  think, 
a  result  of  rust;  then  the  "sore-shin,"  which  is  most  gen- 
erally found  on  poor  or  thin  land,  particularly  on  thin  sandy 
ridges.  It  is  held  by  some  that  this  is  produced  by  lice  on 
the  plant,  but  by  a  greater  number  that  it  is  caused  by  the 
stalk  being  wounded  by  the  hoe  during  the  first  or  second 
working.  If  this  were  the  case,  sore-shin  would  not  be  con- 
fined to  poor  land ;  and  a  learned  writer  on  this  subject 
believes  that  heavy  fertilizing  and  thorough  cultivation  is  a 
sure  preventive  of  this  disease. 

** Dry-rot"  is  another  disease,  to  which  the  plant  is  sub- 
ject, generally  attacking  the  top  bolls.  The  seed  and  lint 
first  turn  black ;  then  a  sore  or  scab  appears,  resembling  a 
puncture  with  a  sharp  instrument;  after  the  disease  has 
taken  possession  of  the  whole  pod,  it  opens  and  is  found  to 
bt»  quite  rotten. 


Dry-rot. 


Destructive  insects. 


AiMVWfi 


Effects  on  the 
plant. 


When  the  cotton  plant  is  very  young  and  tender  it  is  cotton-ion**, 
particularly  subject  to  the  attacks  of  the  cotton-louse  (Aphis), 
which,  by  means  of  its  piercer,  penetrates  through  the  outer 
coating,  or  parenchyma,  of  the  leaf  or  tender  shoots,  and 
sucks  the  sap  from  the  wound.  The  under  part  of  the  leaves 
or  young  shoots  are  the  places  mostly  selected,  and  the 
constant  punctures  and  consequent  drainage  of  sap  enfeeble 
the  plant,  causing  the  leaf  to  curl  up,  turn  yellow,  and  sub- 
sequently wither  away  and  fall  to  the  ground.  The  young  thf  f JJf™1106  of 
lice  are  extremely  minute  and  of  a  greenish  color,  but  when 
they  become  older  they  are  about  the  tenth  of  an  inch  in 
length,  and  often  of  a  dark-green  color,  or  in  some  instances 
almost  black.  The  color  somewhat  depends  upon  the  health 
of  the  plant,  as  well  as  on  that  of  the  insect,  or,  perhaps, 
upon  the  food,  as  I  have  seen  green  and  black  lice  promis- 
cuously feeding  upon  the  same  plants.  The  female  produces  Reproduction. 
her  young  alive  during  the  summer,  when  she  may  often  be 
seen,  surrounded  by  her  numerous  progeny,  sucking  the 
juice  from  the  leaves.  Some  naturalists  state  that  the 
females,  late  in  the  fall,  produce  eggs  for  the  future  spring 
generation.  If  so,  it  is  in  order  to  preserve  the  species,. as 
the  insects  themselves  are  easily  killed  by  cold  and  frost, 
and  their  increase  would  be  incalculable  were  it  not  that 
nature  has  provided  many  enemies  among  the  insect  tribe 
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ge^gtrueHvc  in'  to  prevent  their  too  rapid  multiplication.    Both  males  and 

females  are  said,  at  certain  seasons,  to  possess  wings,  bat 
the  females  and  young  in  summer  appear  to  be  wingless. 
The  enemie*  of  "  The  principal  insects  that  destroy  the  Aphis  are  the  lady- 
bird, the  lace-fly,  and  the  Syrphus,  all  of  which  wage  inces- 
sant war  upon  the  lice,  and  devour  all  they  can  find. 
Another  fly,  the  ichneumon,  likewise  lays  an  egg  in  the  body 
of  the  louse,  which,  hatching  into  a  grub,  devours  the  inside 
of  the  still  living  insect  until  it  eventually  dies,  clinging  to 
the  leaf  even  in  death,  and  the  fly  makes  its  appearance 
from  the  old  skin  of  the  Aphis. 
Boiiworm.  «  The  egg  producing  the  boll-worm  is  deposited  by  a  tawny 

yellowish-colored  moth  or  miller  (Heliothes)  during  the  warm 
evenings  in  summer  and  fall.  This  insect  may  be  seen  hover- 
ing over  the  tops  of  the  cotton  blooms  from  about  an  hour 
before  until  an  hour  after  sunset.  This  moth  flits  from 
flower  to  flower,  depositing  a  single  egg  on  each,  which 
hatches  in  the  course  of  three  or  four  days,  and  the  little 
its  mode  of  caterpillar  or  worm  immediately  eats  its  way  into  the  center 

ES2"f  "•"""•of  the  inclosed'  bloom  or  boll,  and,  after  devouring  the  in- 

tenor,  escapes  to  a  leaf,  where  it  soon  casts  its  skin.  The 
ruined  bloom  in  the  mean  time  ( flares '  open  and  falls  to  the 
ground,  and  the  young  worm  then  attacks  another  bloom  or 
boll  in  the  same  manner.  At  length,  as  it  acquires  size  and 
strength,  it  is  enabled  to  bore  into  the  nearly  matured  bolls, 
which  are  entirely  destroyed  by  its  punctures,  as  at  this 
The  effects,  period,  if  the  interior  is  not  devoured,  the  rain  penetrates 
the  boll,  and  the  cotton  becomes  rotten  and  useless.  The 
caterpillar,  after  attaining  its  full  size,  descends  into  the 
earth,  where  it  makes  a  silky  cocoon,  interwoven  with  par- 
ita  transform*,  tides  of  gravel  and  earth,  in  which  it  changes  into  a  bright 

lions* 

chestnut-brown  chrysalis.  Those  which  go  into  the  ground 
in  September  and  October  appear  as  perfect  moths  about 
the  end  of  November.  Whenever  a  young  bloom  is  seen  in 
the  field  with  the  calyx  spread  open,  it  may  be  safely  con- 
cluded that  it  has  been  attacked  by  the  young  boll-worm, 
and  will  soon  perish  and  fall  to  the  ground.  If  many  of  the 
fallen  blooms  are  closely  examined,  they  will  mostly  be  found 
to  have  been  previously  pierced  by  this  worm  or  some  other 
Appearance  of  pest.    The  worms  vary  much  in  color  and  markings,  some 

the  boll-worm.      ...         «        ■■  .«        . ,  •■  .  11    ■» 

being  brown,  while  others  are  almost  green ;  all,  however, 
are  more  or  less  spotted  with  black,  and  slightly  covered 
with  short  hairs.  These  variations  of  color,  perhaps,  may 
be  caused  by  the  food  of  the  caterpillars,  which  appear  in 
The  crysaiis.  every  shade  between  the  two.  The  chrysalis  is  of  a  bright 
chestnut-brown  and  the  moths  of  a  tawny-yellow  color. 
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The  upper  wings  are  yellowish  in  some  specimens,  with  a  8J£*iraetiv6  *** 

shade  of  green,  but  in  others  red.    There  is  an  irregular 

dark  band  running  across  the  wing  about  one-eighth  of  an 

inch  from  the  margin,  and  also  a  crescent-shaped  mark  near 

the  center  of  the  wing.    Several  dark  spots,  inclosing  a    tijo  ^u-jwrorm 

white  spot,  are  also  discovered  on  the  margin.    The  under 

wings  are  lighter  colored,  with  a  broad  black  border  on  the 

margin,  and  veined  distinctly  with  the  same  color.    In  the 

black  border,  however,  there  is  a  brownish-yellow  spot  of 

the  same  color  as  the  rest  of  the  under  wing,  which  is  more 

distinct  in  some  specimens  than  in  others,  but  may  be  plainly 

perceived." 

EUBOPEAN  CONSUMPTION  OF  COTTON.  J5£ZTtf  "T 

ton. 

There  is  no  country  in  Europe,  with  the  exception  of 
France,  that  can  pretend  to  compete  with  England  in  the      England  tho 

7  x  r  o  great  consumer. 

manufacture  of  cotton  goods  and  spinning  of  yarn.  But 
when  the  character  and  development  of  that  industry  in  the 
respective  countries  is  compared,  it  will  be  readily  seen  that 
France,  unlike  England,  offers  no  extended  market  for  the      The  French 

7  °  market       much 

produce  of  the  Southern  States.    France  consumes  annually  more  limited. 
within  her  own  borders  about  150,000,000  lbs.  of  cotton  for 
clothing  her  people,  while  nearly  double  that  quantity  is  so 
used  by  the  people  of  the  British  Isles.    The  exports  of  cot- 
ton manufactures  of  all  kinds  from  France  reach  only  one- 
tenth  the  value  of  those  sent  from  England  to  other  countries. 
As  India  is  the  largest  market  for  the  productions  of  Brit-  ^J^*  ^wat 
ish  cotton  looms,  so  is  Algeria  the  principal  importer  of C0I,8lJm?r  of*ot" 
those  of  France.    They  each  take  about  one  fourth  the  en-  m    Algeria  the 

best  customer  of 

tire  exportations  of  cotton  goods  from  either  country.    The  France. 
French  cotton  goods  sold  in  the  English  and  American  mar-      The  special 
kets  owe  their  value  rather  more  to  the  designer  and  dyer  cotton  goods. 
than  to  the  planter  or  weaver.    Their  consumption,  there- 
fore, does  not  admit  of  any  very  rapid  or  wide  iucrease. 
French  taste  and  French  chemistry,  wherever  they  are  ap- 
plicable, have  deservedly  won  for  French  textile  fabrics  a 
superiority  universally  recognized.    The  extent  of  the  cot- 
ton manufactures  of  France  will  be  seen  by  reference  to  the 
tables  subjoined.     A  few  particulars   may,  however,  be 
here  introduced.    The  average  quantity  of  raw  cotton  im- 
ported into  France,  and  retained  for  the  use  of  her  mills,  in      French    im- 

■■  7  7        ports  oi  raw  cot 

the  five  years  1848  to  1852,  was  about  132,000,000  lbs.  She  ton  and  yams. 
likewise  bought  cotton  yarns,  chiefly  from  England,  to  a 
value  of  about  700,000  fr.  per  annum.  In  1853  her  net 
receipts  of  raw  cotton  were  increased  to  105,000,000  lbs., 
valued  at  125,000,000  fr.,  and  her  imports  of  yarns  were 
30  P  B vol  3 
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European  eon-  worth  1,400,000  fr.    The  cotton  goods  exported  from  France 

aumption  of  cot- 

in  1853  were  cleared  at  a  valuation  of  71,900,000  fr.,  and 
ex-  her  cotton  yarns  at  866,000  fr.  These  amounts  exhibit  but 
a  slight  increase  on  the  average  of  the  previous  five  years. 
The  cotton  trade  of  France  for  1859, 1860, 1861, 1862,  and 
1863  figured  as  follows : 


ton. 

French 
port*. 


Cotton  trade  of 
Franco. 


French  commerce  in  raw  cotton,  1859  to  1863. 


Years. 

Importations. 

Exportation*. 

Eroessof 
imports. 

Net  value. 

American 
portion. 

1850 

1860 

1861 

1862 

1868 

Poundt. 

201.001,408 

300,  G75,  848 

282, 43:',  832 

'        101, 842, 286 

!        141, 580, 298 

Poundt. 
22,238,146 
34, 635, 257 
11, 022, 145 
16, 413, 960 
19,480,813 

Poundt. 
179,663,264 
272, 140, 591 
271,410,687 

85,428,825 
122,099,485 

Franc*. 
153, 741, 989 
202,710,114 
270,631,594 
126, 157, 880 
177, 168, 499 

1     Poundt. 

179,600,000 

252,667,555 

241,445,321 

487,573 

10,000 

Total 

1,034,432,672 

103, 690, 321 

930,742,352 

930,410,076 

674,  210, 449 

Of  the  quantity  of  raw  cotton  received  into  France,  there 
were  imported  through  English  ports  (per  British  Board  of 
Trade  returns) — 

French  imports  French  importation  via  England, 

via  England. 

1858.  5, 261, 200  lbs.,  valued  at £148,183 

1859.  7, 437, 888  lbs.,  valued  at 185,693 

1860.  13, 028, 848  lbs.,  valued  at 306,610 

1861.  12, 487, 440  lbs.,  valued  at 371,926 

1862.  61,238,576  lbs.,  valued  at 3,737,366 

1863.  80,000,000  lbs.,  valued  at 5,317,543 

Frenchexports     France  sent  to  England  in  the  same  years  (per  British 
to     g  Board  of  Trade  returns)  the  following  quantities,  viz : 

French  exportation  to  England. 

1858.  4, 264, 560  lbs.,  valued  at £157,160 

1859.  3, 349, 136  lbs.,  valued  at 100,-255 

•  1860.  2, 186,688  lbs.,  valued  at 62,562 

1861.  955, 172  lbs.,  valued  at 38,840 

1862.  5,491,248  lbs.,  valued  at 327,323 

1863.  1,683,696  lbs.,  valued  at 160,108 

value  of  row     The  value  of  the  raw  cotton  exported  from  England  to 

-cotton  imported  *?  ° 

J&ndMlcec*aEn"  ^rance  *n  1861, 1862,  and  1863,  was  as  given  below,  and 

was  the  growth  of  the  under-mentioned  countries : 

French  importation  from  England. 


Countries. 


Growth  of  Southern  States 

Growth  of  Brazil 

Growth  of  Egypt     

Growth  of  British  India   .. 
Growth  of  other  countries  . 

Total 


1861. 


£210,503 

2,961 

16,500 

185,882 


871,926 


1862. 


1863. 


£703, 577 

87,085 

118,381 

2,810,636 

17,687 

3,737,366 


£329.250 

50,820 

149, 426 

4,582,548 

205,490 

5,317,543 
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It  will  be  noticed  by  these  tables  that  Prance  carries  on    European  wn- 
with  England  both  an  importing  and  an  exporting  trade  in  ton. 
raw  cotton.    She,  however,  buys  more  cotton  from  England 
than  she  sells  to  her.    Her  exports  thither  consist  priuci-  reafonoi^nch 
pally  of  the  American  staple,  of  which  sort  she  sometimes  ^J^18  and  lm 
imports  more  than  she  needs.    Her  supplies  from  England 
of  late  are  mostly  of  Indian  cotton.    The  chief  exportations 
of  cotton  from  Havre  are  by  railway  to  Switzerland ;  next 
in  extent  are  those  to  Holland  and  Sardinia ;  and  smaller 
shipments  are  made  to  the  other  Italian  states,  to  Spain, 
and  to  Austria. 

Belgium  imports  75,000  bales  of  cotton  of  400  lbs.  each,      Belgian  im- 
one-half  of  which  is  the  growth  of  the  Southern  States,  the    American  and 
other  half  East  Indian  cotton,  received  through  England. 
Her  re-exports  in  the  manufactured  state  amount  to  one- 
eighth  of  all  she  imports.     In  Spain,  cotton  culture  and 
manufacture  were  introduced  by  the  Moors,  and  were  w^  jt*^*kctMm 
tinned  by  them  to  some  extent  for  several  centuries.    The 
cotton  grown  in  the  kingdom  of  Granadp.  was  of  good 
staple  and  much  prized.    Barcelona  also  was  famed  for  her 
sail-cloth.    The  cotton  sail-cloth  of  the  present  day,  there- 
fore, is  no  new  article  of  commerce.     The  fustianeros  of 
Spain  wove  stout  cotton  goods,  from  which  the  term  u  fus- 
tiann  is  derived.    Cotton  paper  was  made  by  the  Spanish    cotton  PaP«ror 
Arabs.    The  strong  religious  hatred  that  existed  between 
the  two  rival  races  on  the  Peninsula  prevented  these  Ori- 
ental arts  from  extending  further  west,  or  taking  a  strong 
hold  on  the  Christian  population;  and,  consequently,  at  the 
fall  of  the  Saracen  empire  in  Spain  the  cotton  culture  and 
manufacture  relapsed  into  insignificance.    About  a  quarter 
of  a  century  ago  the  cotton  manufacture  began  to  revive,  A  Revival  of  cot- 

•       °  °  7  ton  manufacture 

from  which  time,  up  to  the  period  of  the  American  war,  in  Spain. 

it  had  slowly  increased.     Spain  imports  annually  about 

100,000  bales  of  cotton  of  400  lbs.  each,  80  per  cent,  of  which    ,      fcjp?"**- 

7  "         *  whence  derived. 

is  the  growth  of  the  Southern  States.  She  draws  from 
Brazil  about  6,000  bales  of  the  same  weight,  from  Porto 
Rico  about  700  bales,  Cuba  about  300  bales,  and  the  re- 
mainder from  British  India  via  England  and  the  Mediter- 
ranean. She  also  imports  about  200,000  lbs.  of  cotton  yarn 
and  3,500,000  yards  of  cotton  goods — the  yarns  and  goods 
chiefly  from  England.  Her  population  is  16,500,000,  who  consumption. 
consume  annually  3  lbs.  of  cotton  per  head. 

Portugal  imports  about  5,000  bales  of  cotton  annually,    Portugal 
nine-tenths  of  which  quantity  is  received  from  the  Brazils,    imports. 
and  the  remainder  is  the  growth  of  the  Southern  States, 
obtained  through  England.     Portugal  is  a  large  customer 


« 
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w'tM^/cotr^0  England  for  cotton  yarns  and  cotton  goods,  from  whom 
ton-  she  purchases  annually  about  300,000  lbs.  of  the  one  and 

55,000,000  yards  of  the  other.  Her  population  is  3,600,000, 
whose  consumption  of  cotton  is  at  the  rate  of  4  lbs.  per 

Portugal.  head.  The  Portuguese,  who  were  the  discoverers  of  the 
passage  to  India  via  the  Cape  of  Good  Hope,  made  large 
importations  of  cotton  stuffs  and  muslins  into  Europe ;  but 
they  did  not  attempt  to  establish  cotton  manufactures  in 
their  own  country. 

ft^y  Cotton  was  introduced  into  Italy,  as  a  garden  plant,  at  a 

Former  cui-  very  early  date.    It  was  cultivated  as  a  crop  in  the  eleventh 

ture.  i/  »/  *. 

century  along  the  shores  of  the  Gulf  of  Taranto,  where  its 
manufacture  sprang  up.  It  was  the  fashion  for  ladies  to 
occupy  their  spare  time  in  Spinning  yarn  and  knitting  stock- 
ings, which  were  greatly  admired  and  sold  for  high  prices. 
Italian  mudina  xtalian  muslins  were  very  much  in  vogue  until  the  end  of 

supeifieded      bv  c  ° 

Indian  and  those  the  last  centurv,  when  thev  were  superseded  bv  those  of 

by  JTCngliBh.  "  7  •  *>  .  • 

India,  and  in  turn  by  those  of  England. •  Duriug  the  wars 

of  the  first  Napoleon,  when  the  u Continental  system"  was 

revived  cui-  jn  operation  .and  cottou  could  not  be  obtained  from  other 

ture  in  tho  2S  apo-  x  ' 

iconic  period,  sources  in  Europe,  Italy  produced  a  considerable  quantity 
of  that  staple.  So  much  so,  that  the  olive  tree  and  the 
mulberry,  which  at  one  time  were  the  principal  objects  of 
cultivation,  were  destroyed  in  order  to  make  room  for  cot- 
ton. This  state  of  affairs  existed  about  ten  years.  After 
peace  was  restored,  the  prices  of  cotton  fell  so  low  that  cul- 
tivation shrank  back  into  its  former  narrow  limits.  About 
Growth  and  im- 40,000  bales  of  cotton  are  now  grown  annuallvin  Italv,  and 

portw.  ' 

she  imports  a  similar  quantity,  three-fourths  of  which  is  of 
the  growth  of  the  Southern  States.    The  Italian  States  take 
from  England  12,000,000  lbs.  of  cotton  yarn  and  100,000,000 
yards  of  cotton  goods. 
Pniaaia.  xiie  consumption  of  cotton  in  Prussia  is  only  about  70,000 

imports  and  bales  of  400  lbs.   each,  along  with  12,000,000  lbs.  of  yarn 

consumption.  7  ^  -,,.,»  » 

and  4,000,000  yards  of  cotton  goods,  which  she  purchases 
from  England.  In  Saxony  about  ,80,000  bales  of  cotton  are 
consumed  by  the  mills.  That  quantity  is  about  fqually 
divided  between  Southern  and  East  Indian  cotton.  Sax- 
ony is  also  a  large  consumer  of  English  yarns.  Bavaria 
holds  an  equal  position  with  Saxony  toward  the  cotton  trade. 
otmmn  states.  In  all  the  German  States  about  3  lbs.  of  cotton  per  head 
Consumption,  are  consumed  every  year  by  their  people.  One-half  of  that 
quantity  is  produced  by  their  own  mills,  the  other  half  is  in 
cotton  goods  imported  from  England.  The  German  States 
are  supplied  with  the  cotton  consumed  in  their  factories, 
chiefly  through  the  Hanseatic  cities  of  Hamburg  and  Bre- 
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men.    German  cotton  goods  are  exported  to  the  American    European  eon- 

°  r  gumption  of  cot- 

States  to  the  amount  of,  generally,  $2,000,000  a  year.    These  tow- 
goods  are  made  principally  in  Saxony. 

Austria,  hitherto,  has  conducted  quite  a  respectable  com-  A««tria- 
merce  in  cotton  with  the  American  States.  She  has  made 
a  pretty  rapid  stride  of  recent  years  in  the  cotton  manufac- 
turing industry.  She  purchases  about  170,000  bales  of  cot-  imports. 
ton  of  400  lbs.  each,  one-third  of  which  reaches  her  through 
England,  from  whom  she  buys  about  5,000,000  lbs.  of  yarn 
and  20,000,000  yards  of  cotton  goods. 

The  cotton  manufactures  of  Switzerland  are  known  to    Switzerland. 
have  existed  as  early  as  1423.    In  that  year  a  decree  was ,  c°ltou-  "?""• 
issued  by  the  canton  of  Lucerne,  directing  that  cotton  goods 
should  be  sold  by  weight.    It  is  conjectured  that  it  is  from 
this  decree  that  the  custom  originated  of  selling,  enteriug, 
and  clearing  cotton  goods  by  weight  as  well  as  by  measure. 
The  principal  cotton  marts  at  that  time  were  France,  Ger- 
many, and  Italy.-   Switzerland  manufactures  about  75,000  faftrue^8nt  mAnUm 
bales  of  cotton,  or  30,000,000  lbs.  per  annum.    Four-fifths 
the  quantity  is  imported  into  Havre  and  passed  through    ^po**- 
France  by  railway,  at  a  heavy  expense.    The  other  fifth  is 
obtained  through  the  ports  of  Germany.    One-half  the  cot- 
ton used  by  the  mills  of  Switzerland  is  of  Southern  growth. 
She  also  imports  2,000,000  lbs.  of  cotton  yarn  and  30,500,000 
yards  of  cotton  goods.    The  population  of  Switzerland  is 
about  2,500,000,  and  she  consumes  within  her  limits  3  lbs.    Consumption. 
per  inhabitant,  or  7,500,000  lbs.  of  cotton  a  year,  and  ex- 
ports in  goods,  including  loss  by  spinning,  31,000,000  lbs.  per 
annum.    She  ranks  next  to  England,  in  comparison  with 
her  population,  in  the  production  of  cotton  yarns  and  cotton 
goods.     Her  cotton  manufactures  have  largely  increased  crea?edmWac- 
during  the  last  thirty  years,  without  the  aid  of  protective  outtheawJiJ w 
duties,  notwithstanding  the  enormous  expense  she  is  subject  teciivo  duties. 
to  in  obtaining  her  supplies  of  the  raw  material,  and  send- 
ing overland  to  other  countries  the  surplus  product  of  her 
looms.    Being  situated  on  the  confines  of  states  which  im-  th©  mi<is\™fepr£ 
pose  high  protective  tariffs  on  the  importation  of  cotton  fab-  JfongVetari<r  "*" 
rics,  she  has  pursued  the  opposite  policy,  and  admitted  all 
goods  free  of  duty.    This  has  caused  her  people  to  obtain 
cheap  cotton  fabrics,  and  they  therefore  have  been  enabled 
to  smuggle  them  with  advantage  into  the  territories  of  her 
neighbors.    This  contraband  trade  has  yielded  large  profits.  tmde.ContrabMld 
The  prosperity  of  Switzerland  is  also  due  to  the  abundance 
of  her  water-power,  and  the  great  energy,  intelligence,  and 
industrialgenius  of  her  population. 
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sam»«on^?ol"     ^ue  ^u^c^>  wu0  succeeded  in  depriving  the  Portuguese 
ton*  of  a  portion  of  their  Eastern  colonies,  imported  the  cotton 

goods  of  India  in  large  quantities,  and,  in  the  latter  part 
of  the  sixteenth  century,  established  factories  of  their  own, 
to  imitate  the  fabrics  of  the  East.    The  cotton  manufacture 
Holland.         has  continued  to  this  day.    Holland  imports  about  110,000 
imports.         bales  of  cotton,  of  400  lbs.  each,  three-fourths  of  which  en- 
ters through  Rotterdam,  and  the  remaining  fourth  through 
Amsterdam.    She  likewise  imports  from  England  35,000,000 
lbs.  of  cotton  yarn  and  35,000,000  yards  of  cotton  goods. 
Sweden  and     Swedeu  imports  25,000  bales  of  cotton,  of  400  lbs.  each. 
One-third  of  her  receipts  of  that  staple  comes  through  En- 
gland, from  whom  she  also  purchases  1,000,000  lbs.  of  cotton 
import*.         yarn  an(j  i?200,000  lbs.  of  cotton  goods.    Norway  imports 
very  little  raw  cotton.    She  buys  from  England  125,000,000 
lbs.  of  cotton  yarn  and  upwards  of  2,000,000  yards  of  cot- 
ton goods. 
Denmark.  Denmark  imports  from  England  2,000,000  lbs.  of  cotton 

yarn  and  3,500,000  yards  of  cotton  cloth. 

Russia.  Russia,  previous  to  the  American  war,  imported  upwards 

import*.         of  200,000  bales  of  cotton  a  year,  and,  of  that,  one-third  was 

received  direct  from  American  ports  and  the  remainder, 

with  the  exception  of  some  small  lots  of  Persian  growth, 

was  obtained  in  England.    Eussia  buys  from  England  about 

4,000,000  lbs.  of  yarn   and  5,000,000  yards  of  cotton  goods. 

Eussia,  like  other  countries,  has  beeu  reducing  her  reserve 

stock  of  cotton  and  cotton  goods  for  several  years. 

Turkey.  Turkey  does  not  purchase  any  raw  cotton,  but  she  buys  an- 

imports  of  cot- nuallv  25,000,000  lbs.  of  cotton  yarn  and  300,000,000  vards 

ton  goods.  »         7        7  v  11%. 

of  cotton  goods  from  England.    She  exports  moderate  quan- 
tities of  raw  cotton  to  Western  Europe. 

The  figures  that  are  given  for  the  cotton  trade  of  the  sev- 
eral Continental  countries,  other  than  France,  represent 
their  ordinary  commerce.  An  inflated  condition  of  affairs 
in  connection  with  that  trade  existed  just  previous  to  the 
American  war;  and  all  the  Continental  markets  were  like- 
wise largely  overstocked  with  British  cotton  goods,  as  the 
tables  of  exportations  from  England  for  1860  and  1801  tes- 
tify. To  such  an  extent  was  this  the  case  that  Russia 
shipped  back  to  England,  in  1802,  304,066  lbs.  of  cotton 
yarn,  and  Germany  returned  large  quantities  of  calicoes. 
Those  shipments,  winch  seemed  like  "sending  coals  to  New- 
castle," actually  paid  handsome  profits. 
Egypt.  Egypt  imports  from  England  about  2,000,000  lbs.  of  cotton 

imports.         yarn  and  70,000,000  yards  of  cotton  goods.    She  is  the  only 
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country  other  than  America  that  exports  more  cotton  in  the  Egyptian  ex- 
raw  state  than  she  imports  in  the  manufactured  condition;  porta.  m  m 
and  yet  she  did  not  commence  the  cultivation  of  that  staple 
in  earnest  until  1818.  It  seems  strange  that  the  two  coun- 
tries that  were  the  latest  in  engaging  in  that  species  of 
agriculture  should  be  the  only  countries  that  can  produce 
more  than  they  need  for  their  own  wants.  A  great  deal  ot 
cotton  is  used  in  Egypt  for  making  up  divans,  the  usual 
furniture  of  the  country. 

China  takes  from  England  every  year  about  10,000,000   China- 
lbs.  of  cotton  yarns  and  200,000,000  yards  of  cotton  cloth,  4  imports  of  cot 

v  11*  '  ton,    yarn,    and 

as  well  as  200,000  bales  of  cotton  from  India ;  also  from  cloth. 
$1,500,000  to  $2,000,000  in  value  of  American  cotton  goods. 
Nearly  all  the  other  Eastern  countries  are  customers  to 
England  for  her  cotton  fabrics.    Africa,  too,  is  supplied  by   Africa. 
the  looms  of  Lancashire. 


Estimated  number  of  spindles  in  Europe  and  the  United  States  in  1877  and       Spindles    in 

the  annual  osnsumpUon  of  ootton.  ^^PfJ^*1  the 

*         J  United  States. 


Com  tries. 


Great  Britain 

Continent 

Total  Europe 
United  States 

Grand  total.. 


I 
I 


89,800,000 
19,600,000 


69,000,000 
10,000,000 


09,000,000 


I 

u 

2, 

1 


33 


63 


8,258,000 
2,584,000 


5,842,000 
1,675,000 


7,417,000 


According  to  statistics  there  were  at  work  in  India  in  1877  ^^^^^ 
about  1,231,000  spindles.  The  returns  show  75  lbs.  per  spin, 
die  per  annum.  The  progress  of  cotton  manufacture  in  India 
is  shown  by  the  following  table : 


Number  of  spindles  and  consumption  of  cotton  in  India, 


Consumption 
of  cotton  in  India. 


1861 
1874 
1875 
L87€ 
1877 


£ 


888,000 

693,000 

886,000 

1,124,000 

1,231,000 


Cotton  consumed. 


if! 


65,000 
114,000 
170,000 
216,000 
237,000 


^ 


1,250 
2,190 
8,270 
4,150 
4,660 
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I  think  it  important  to  furnish  some  interesting  facte  in 
connection  with  the  manufacture  of  cotton,  aud  also  some 
statistics  relative  to  the  cotton  trade  of  this  and  other  conn- 
tries,  which  will  be  found  in  the  tables  annexed  to  this  re- 
port. Some  of  the  information  I  procured  from  the  De- 
mento°to0^^£  partment  of  Agriculture  and  a  portion  from  a  very  valuable 
b.  shepperacm.    little  book  edited  by  Mr.  A.  B.  Shepperson,  of  New  York, 

P.  M.  B.  YOUNG, 
Additional  Commissioner. 


APPENDIX. 


Comparison  of  the  American  cotton  crops  of  the  thirteen  seasons  immediately  preceding  with 

the  thirteen  seasons  since  the  war. 


1848-*49 

l£4fr-'50 

1850-'51 

1851-'52 

1852-'53 

1853-'54 

1854-55 

185S-'56 

1856-'57 , 

1857-'58 .<. 

1858-'59 

1850-'60 

1860-'61 


2,840 

3,204 

2,415 

8,126 

3,416 

8,075 

2,983 

8,665 

3,094 

3,257 

4,019 

4,861 

3,849 

Total  yield  for  13  yean  previous 
to  the  war 


42,804 


190^96 

1866-'67 

1867-'68 

im-'e& 

1889-70    

1870-'71 

1871-72 

1872-73    

1873-74 

1874-75    .. .    . 

1875-76 

1876-77 

1877-78 

Total  yield  for  13  years  since  the 
war .. 


2,278 
2,233 
2, 509 
2,434 
3,114 
4,347 
2,074 
3,874 
4, 130 
3,831 
4.G32 
4,474 
4,774 


45,094 


The  excess  of  yield  of  1865-78  over  1848-,61  is  2,890,000  bales. 

Statement  of  annual  crops,  exports,  and  United  States  consumption  of  cotton  sines  184 1. 

(In  thousands  of  bales.) 


Season. 


1041-'tt. 

1842-'48. 

1843-'44. 

1844-'45. 

1845-,46 . 

1846-'47 

1847-'48 . 

1848-'49. 

1849-'50 

1850-'51 . 

1851-'52 

1852-'53 . 

1853-'54 

1854-'55. 

1855-'56  . 

185J-'57  . 

1857-»58 . 

1858-'59  . 

1859-'60 

1860-'61  . 

1861-'65f 

1885-'66. 

1866-'67. 


*  Ko  estimate. 


2, 278 
2,233 

t  Civil  war— no  record 


1,684 
2,879 
2,030 
2,394 
2,100 
1,779 
2,423 
2,840 
2,204 
2*415 
3, 126 
3,  410 
3,075 
2,083 
3,005 
3.094 
3. 257 
4,019 
4,861 
3,849 


Exports. 


936 
1,470 
1,202 
1, 430 
1, 102 

831 
1,324 
1,538 
1,107 
1,4113 
1,669 
1,737 
1,  004 
1,550 
1,021 
1, 429 
1,810 
2, 019 
2,669 
2, 175 


a 

.a 

§ 

o 

o 
H 


529 

540 
427 
645 
565 
410 
534 
GOO 
483 
571 
775 
701 
715 
694 
1,034 
824 
780 
1, 002 
1,105 
952 


I 

o 
© 


1,465 
2,010 
1,629 
2, 084 
1,607 
1,2*1 
1,858 
2,228 
1,590 
1,089 
2,444 
2, 528 
2,  319 
2,  244 
2,  955 
2,253 

2,  590 

3,  021 
3,774 
3,127 


1,262  293       1,555 

1.216  I        341       1,557 

of  cotton  movement. 


Home  con- 
sumption. 


1 


v 

XI 

u 
© 


00 

s  « 

o 


268 

325 

347 

389 

423 

428 

532 

518 

488 

404  ' 

588  ' 

650 

592  ■ 

571  I 

033  I 

GOG 

452 

760 

793 

650 


(■-•) 
(*) 
(*) 
(*) 
(*) 
(*) 


75 
112 
107 

60 
111 
153 
145 
135 
138 
154 
143 
167 
186 
193 


541 
573 


I 


127 
150 


473 


474 
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Statement  of  annual  crops,  exports,  fa — Continued. 

(In  thousands  of  boles.) 


1867-'68 
1868-'09 
1860-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1876-77 
1877-78 


2,599 
2,434 
3,114 
4,847 
2,974 
3,874 
4,130 
3,831 
4,632 
4,474 
4,774 


Exports. 


I 

2 
O 

o 
H 


1,228 
089 
1,475 
2,368 
1,474 
1,920 
1,852 
1,833 
2,005 
1,994 
2,047 


o 
H 


3 

o 
H 


Home  ( 
sumption 


428 

1,656 

800 

458 

1,447 

822 

704 

2,179 

777 

800 

3,168 

1,072 

483 

1,957 

977 

750 

2,676 

1.063 

959 

2,811 

1,192 

841 

2,674 

1,071 

1,227 

3,232 

1,220 

1,034 

3,028 

1,302 

1,809 

3,356 

1,345 

I 

i  £ 

168 
178 
HO 
91 
120 
188 
128 
180 
184 
127 
145 


Acreage  in  cotton  of  the  ten  cotton-growing  states,  as  reported  by  the  United  States  Agricul- 
tural Bureau,  1876  to  1878. 


States. 


North  Carolina 

South  Carolina 

Georgia 

Florida    , 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennesseo 

Total  acreage 


Season  of 
1876-77. 


Number  of 


609,000 

945,500 
1,515,000 

165,000 
1,732,250 
1,976,000 
1,260,000 
1,483,500 
1,133,000 

741,000 


11,560,250 


Season  of  1877-78. 


96 
97 
101 
101 
102 
104 
106 
115 
105 
102 


Season  of  1878-79. 


Number  of 
sores. 


584,640 

017, 135 
1,530,150 

166,650 
1,766,895 
2,055,040 
1,335,600 
1,706,025 
1,189,650 

755,820 


12,007,605 


101 
103 
102 
100 
104 
100 
101 
106 
98 
98 


Number  of 


590,486 

944,649 
1,560,753 

168,650 
1,837,571 
2,055,040 
1,348,956 
1.808,386 
1,165,857 

740,704 


12,219,052 


Highest  and  lowest  prices  in  New  York  for  middling  upland  cotton,  from  January  1  to  De- 
cember 31  in  each  of  the  years  named. 


♦: 


Year. 


w  i  3 


00 

o 
U 


1826 14 

1827 '  12 

1828 i  13 

1829 11 

1830  ..  13 

i8:;i n 

1832 12 

1833 17 

1834  |  10 

1835 '  20 

1836 20 

1837 |  17 

1838 12 


0 

8 

0 

8 

8 

7 

7 

9 

10 

15 

12 

7 

9 


Year. 


1839 
1840 

1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 


i 

4 

i 

a 

3 

16 

u 

10 

8 

11 

9 

9 

7 

8 

5 

9 

5 

9 

4 

9 

6 

12 

7 

8 

5 

11 

6 

14 

11 

14 

8 

Year. 


1852 
1853 
1854 
1855 
1K56 
1857 
1858 

iar>9 

1860 
1861 
1862 
1863 
1864 


• 

t 

t£ 

£ 

w 

3 

10 

8 

n 

10 

10 

8 

11 

7 

12 

9 

15 

13 

13 

9 

12 

11 

11 

10 

28 

11 

68 

20 

88 

54 

190 

72 

1865 

1866. 

1867 

1868. 

1869. 

1870. 

1871. 

1872 

1873 

1874. 

1875. 

1876 

1877. 


INDEX. 


Note.— An  asterisk  (*)  signifies  that  an  illustration  oeeurs  on  the  page  named. 

AaU  (Jacob)  &  Son  (Naes,  Norway),  ores,  iron,  steel,  tools,  cannon,  etc 76 

Aaron  Work*  (Switzerland),  locomotives 80 

Acclimation  of  trees  (see,  also,  Forestry) — 

in  France 893 

India 430 

Algeria 416 

Acklam  Works  (Middlesborough,  England),  iron  castings 10 

Adams  <t  Co.  (Pittsburgh,  Pa.),  glass  manufacturers 245 

Adolf  (Bohemia,  Austria)— 

glass  manufacture 203 

AFGHANISTAN- 

Ihok  manufacture 83 

AFRICA  (m«,  also,  Algeria,  under  Franoe,  Moors,  Morocco, 

Egypt,  Orange  Free  States, 

Great  Britain :  colonies:  Transvaal  Republic, 

Cape  Colony,  Natal,  Tunis)— 

Madagascar, 
barbarous  portions  of— 
Iroh  axv  Stkkl— 

iron  ores 81,82 

coal 81,82 

miijr  .factures— 

weapons 81 

implements 81 

chains 81 

Cotton— 

first  derived  from  Persia 427 

unsuooessful  efforts  of  English  to  cultivate 438 

imports  of  manufactured  goods  from  Great  Britain 471 

Agriculture  (see  Cotton ;  also,  Machinery). 

Ahne,  Joseph  (Steinsoho'nau,  Bohemia,  Austria) ,  glass  ware,  oolored,  enameled,  decorated 205 

Aiken  ADrummond  (Louisville,  Ky.),  machine  for  making  molds  for  castings CO 

Aire  and  Calder  Glass  Bottle  Company  (Castleford,  England),  glass  bottles,  jars,  etc 288 

Aix-la-ChapeKe  (Germany) — 

glass  manufacture    829 

Ajunta  (India)— 

cave  paintings 140 

Akerman,  Richard  (Stockholm,  Sweden),  book  on  "  The  State  of  the  Iron  Industry  in  Sweden," 

referred  to 57, 59 

Alabama  (see  United  States). 

Alaska  (see  United  States). 

Albert  Edward  (see  Wales,  Prince  of). 

Alexander  II,  Emperor  of  Russia,  encourages  iron  manufacture 50 

Alexandrovski  (Russia) — 

Obonchoff  Steel  Works   .         52,53 

Alerandrovskii  Works  (Russia),  gunsand  projectiles 55 

Alfreton  (England) — 

porcelain  manufacture     120 

Algeria  (see  France :  colonies). 

Algiers,  a  department  of  Algeria  (see  Franoe :  colonies :  Algeria). 

Algiers,  city  of  (Algeria)— 

Society  of  Climatology,  propagation  of  the  eucalyptus  in  Algeria 416 

Alhambra,  Palace  of  the  (Spain) — 

tiles  of  early  date 118,200 

Arabian  glass  from 265 

475 


476  INDEX. 


Alps,  cheese  factories  established  in,  by  (he  French  Department  of  Forest* 388 

Alsace- Lorraine  (see  Get-many). 
Alumina  (see  Glass:  matcriuls). 
America,  American  (see  United  States). 

American  Encaustic  Tiling  Company  (New  York  City),  tiles 198,226 

American  Institute  (gee  Nevr  York,  city  of). 

Ames  (Oliver)  &Sons  (North  Easton,  Mass.),  shovels,  spades,  etc 07 

Amorini  (Cupids)  in  ceramic  ornamentation 138 

Amsterdam  (Netherlands) — 

cotton  trade 470 

Anadol  (Russia) — 

School  of  Forestry 421,422 

Andrassy.  Count,  iron  works  at  Dernoe,  Hungary 44 

car  wheels    44 

Andreoli,  Georgio  (da  Gubbio,  Italy),  inventor  of  nacreous  glace  on  majolica 118, 1 71 

Andrew  &  Co.  <  Sheffield,  England),  steel  wire     - 18 

Anglode,  J.  B.  (Condom,  France),  stained-glass  windows 272 

Angleur  Steel  Works  (Angleur-les-Liege,  Belgium),  Bessemer  steel  casting* 3f> 

Anguilla  (Caribbee  Islands) — 

origination  of  sea-island  cotton 430 

Aniche  (France) — 

glass  manufacture 260, 280, 261, 262, 329 

furnaces 354 

Annathal  (Bohemia,  Austria) — 

glass  manufacture 296 

Annealing  furnaces  (tee  Glass :  machinery :  furnaces). 
Anne,  Queen,  style  (see  Ceramics ;  cUto,  Glass). 

Anrep  (Sweden),  machine  lor  the  preparation  of  peat 489 

Anthracite  coal  (see  Iron  und  Steel:  fuel ;  dUo,  Fuel). 
Antimony  (see  Glass :  materinls). 

xVutinovitsh,  Baron  Ivan  (Russia),  promoter  of  oeramio  industry 119 

Antwerp  (see  Belgium:  provinces). 
Anzin  (France) — 

glass  manufacture— 

ovensused  848 

iron  manufacture - : 12 

coalmines    12 

Anzin  Coal  Company  (France),  model  of  its  mines 12 

Appert  Freres  (Paris,  France),  colors  and  enamels  for  glass,  ohina,  metals;  fluxes;  mosaics; 

beads;  enameled  objects 268,269 

Appleby  Bros.  (London,  England),  steam-cranes    22 

ARABIA- 

CEEAHIC6— 

tiles 200 

imitated  in  France 154 

Cotton— 

first  derived  from  India 437 

GLA£S— 

designs  of,  imitated  in  England 235 

France 257 

Austria 292*,  294 

Italy 307 

"  Arbor  Day  "  for  the  promotion  of  tree-planting  in  Kansas,  Nebraska,  etc  . . 424 

Archer,  Thomas  C.  (Edinburgh,  Scotland),  report  on  the  Vienna  Exposition  of  1873,  quoted  . .  117.  note 
Arcot  (see  Great  Britain:  colonies:  India). 
Ardennes  (Belgium) — 

potters'  clay 32* 

ARGENTINE  REPUBLIC— 

coaL  undeveloped   80 

iron  ore,  undeveloped 8G 

Cottox— 

cultivation  440 

consumption 449 

manufactures   449 

exports 449 
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Page. 
Arizona  (see  United  States). 
Arkansas  (see  United  States). 
Aries  ( Franc**) — 

kaolin  deposits 17G 

Armor  plates  (000  Iron  and  Steal). 

Arsenic  used  to  refine  glass 846 

Art  (tee  Ceramics,-  also,  Glass). 

Art  applied  to  industry  (see  Education). 

Assam  (see  Great  Britain :  colonies:  India). 

Assyrians,  tiles  used  by 200 

Assyrian  designs  in  English  glass  ware 233 

Athens  (Greece) — 

the  Parthenon,  friezes  of,  copied  on  glass  vases 236, 275 

Anbervilliers  (France) — 

glass  manufacture 254 

Aubriot-Koussaux,  Cuchelet,  St,  Co.  (Clairey,  France),  glass  table  ware 257 

Audouin  (France),  engineer,  apparatus  for  burning  heavy  oils  of  petroleum 357 

August;!,  Ga. — 

cot  ton  exhibited  by  the  Board  of  Trade  of 435, 436 

Augustus  H,  Elector  of  Saxony,  promoter  of  ceramic  industry 110 

Aurelais  (Belgium) — 

glass  manufacture 300,329 

•"Aurora"  (nee  Guido). 

Aurora  Glass  Company  (London,  England),  colored  glass 232 

"metallized  glass" 288 

Australasia  (see  Great  Britain:  colonies). 

Australia  (see  Great  Britain :  colonies :  New  South  Wales.  Queensland,  South  Australia,  Vic- 
toria, Western  Australia). 
AUSTRIA-HUNGARY  (see,  also,  Adolf,  Meistersdorf;  Tannwald, 

Anathal,  Prague,  Tergernsess, 

Carlsbad,  Prewald,  Turrach, 

Gablonz,  Reohenberg,  Ulrichat.tl, 

Haida,  Reschicza,  Vienna, 

Hof,  Steinschdnau,  Wilbelmstliul, 

Innsbruck,  Stookau,  Witkowitz). 

Kapfenberg, 

preparations  for  the  Exposition 4 

manufactures — 

machinery  (see  Iron  and  Steel,  below). 

textile  fabrics * 43 

silk 105 

glass 43 

beet-root  sugar 43 

financial  crisis,  1873 43,44,96 

stock  companies  and  speculation 43, 44 

operatives — 

wages 105 

women  as 103, 108 

children  as 105 

Ceramics— 

exhibit 178,179,213-215 

list  of  exhibitors 178,179 

industry  encouraged  by  the  government 119, 121, 178 

record  of 178 

articles  manufactured— 

art  porcelain,  statuary * 178 

plaques 179 

tups 179 

porcelain  stoves 213, 214*,  215 

decoration — 

painting 178 

underglaze 179 

colors 178 

gilding 178 

ftraJUo 179 
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A  USTRI  A-HUNGARY-Contbraed. 
Ceramics— 

imitations  of  ancient  pottery — 

Hungarian 179 

morosqno  designs 179 

Persian  designs , 179 

Indian  designs 150 

imports— 

enameled  wares  from  France 197 

poicelain  stoves  from  Prussia 213 

collections — 

Vienna  Museum 136 

COTTOM— 

imports  from  France 467 

Great  Britain 469 

United  States 469 

Forestry— 

exhibit 396 

GLA88— 

exhibits 229,244,290-297 

industry  encouraged  by  the  government 297, 373 

collections 373 

Vienna  Museum 290,297 

styles  and  designs- 
Bohemian 290,291,203,294,290,297 

Arabian -- 292*,294 

Japanese 294 

articles  manufactured— 

vases,  bowls,  tankards,  goblets 290,291,293,204,295 

fancy  objects,  bouquet-holders,  paper  weights 290, 292, 295 

candelabra,  chandeliers 290,292.293 

furniture, tables,  ttagtrt* 290,294 

table  services 291,294 

baskets 295 

caskets,  toilet  boxes 295 

birdcages 295 

lamps 295 

imitation  jewelry,  beads 295 

artificial  flowers f  295 

woven  dress  fabrics,  collars,  bonnets,  etc 296 

•    wares — 

crystal  (flint) 290,291,202,293,295 

blown 291,293,291 

iridescent 236,291,293,294,295 

"metal"  of 292.294 

muslin 293 

plate 295,355,373 

spun 296 

woven 296 

window 372,373 

pressed 373 

"glass  wool" 376,377 

ornamentation- 
cutting 289,290,291,292,293,294,295,373 

engraving 244,245,250,254,269,290,291,292,293,294,295,373 

grinding   * 294 

mounting  in  metal  290,291,202,293,295 

imbedding  objects  290 

colors 290,291,292,293,294,295,373 

gilding 291, 298, 205 

silvering 295 

iridescence 236,291,293,294,295 

from  metallic  flakes 291,293,294 

in  combination ■ 292 

polishing 290 
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AOTTBIA-HTOGABY— Continued. 


ornamentation— 

demolishing ; 296 

painting - — 291,293,204 

enamels 284,291,292,293,294,295 

crackling _ 293 

spun  threads 296 


baking  enamels,  etc.,  after  cutting 291 

making  iridescent  glass 291,292 

imitating  crackled  glass 293 

imbedding  metallio  flakes 294 

engraving  above  imbedded  frosting 295 

gas  furnaces 353,355 

quality  of  manufacture- 
imitation  of  tasteless  designs 280,293 

irregular  workmanship 292 

governmental  encouragement •. 297, 373 

art  education 373 

statistics  of  manufacture,  production 372,373 

prices 2*0,297 

Ibok  abd  Steel— 

exhibit  at  Paris,  1878 42-50 

Philadelphia,  1876 43 

Vienna,  1873 43 

production 5,0,43 

ores ". .44,45,46,49 

spathic 45,40 

magnetic .' 46 

specular * 46 

hematite 40 

manganiferous 40 

iron 6,44,40,47 

steel 0,44,47 

fuel  used  in  manufacture 44 

coal 45,40,47,40,88 

anthracite 4G 

bituminous 46 

lignite 45,46,47,40 

ooke 45,40,47 

charcoal 44,45,40,47 

wood 45,46 

peat 46 

manufactures- 
iron 44,45,40 

pig  and  crude 44,47,48,96 

castings 46,48 

spiegeleisen 44,47 

ferro-manganese 47 

steel   44,45,46 

castings '. 47 

tin  plate 47 

bars,  beams,  sheets,  plates,  pipes 44 

wire,  wire  rope 45 

cutlery 45 

tools,  saws 45 

parts  of  buildings 44 

cannon,  proj  ectiles 44 

armor  plates : 44 

railroad  material 43,44,45 

rails 44,48,90 

wheels,  axles 44, 05 

iron  permanent  way 44, 80, 90 

crossings 44 

springs 45 
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AUST  RIA-HUNGARY— Continued. 
I  box  axo  Steel— 
manufactures — 

machinery -■ 48,44*45 

agricultural 44 

sugar-making 44 

wood- working - 44 

engines 44 

locomotives 44 

of  American  pattern 44 

boilers 44 

steel  replacing  iron '. 48,96 

manufacturing  processes  68 

Bessemer 44,47,48,58,96 

Siemens-Martin 44,47 

furnaces,  eaily  useof 45 

blast 46,47,48 

Buttgenbaoh 48 

puddling  48,47 

regenerative- 
Siemens 46,47 

oupola 46 

blomariea « 46 

refining  forges 46 

wolf 46 

rolling  mills 46 

manufacturing  establishments 43,47 

railroads 43,44,50.96 

exports — 

ore '. 49 

coal 49,50 

to  Russia 57 

iron  and  steel 40 

to  United  States 47 

hardware,  machinery 49 

imports — 

ore 49 

from  Sweden 59 

coal 49,50 

iron  and  steel 49,96 

machinery,  hardware 49 

protective  legislation 50, 96 

operatives- 
wages 105 

women  as 105 

children  as 106 

Textile  Fabkics— 

cotton  manufacture 469 

PROVINCES- 
BOHEMIA— 
Glass— 

exhibit 229,290-297 

fine  quality  of  material 267.290,291,292,371 

engraving 290,361,370 

cutting 290,291 

enameling 291,292,293 

condition  of  the  industry 296,297 

prices 297 

inferior  qualities  exported  to  United  States 293 

imitated  in  France 248, 251, 253 

plate-glass  manufacture 329, 330 

cylinder  bio  wing 345, 348 

blowing  in  molds '. 366 

ingredients  of 311, 312, 313, 37U 

substitute  for  arsenic 346 
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AD  STRIA-HUNG  ART— Continued. 
PROVINCES— 
BOHEMIA— 
Glass— 

lime-glaas  manufacture 802,871-873 

excellence  of  designs 361 

Iron  and  Steel— 

early  manufacture '         46 

modern  manufacture 40 

fuel- 
coal 46 

lignite 40 

ores 46 

BVCKOWISA— 

IRON  AND  STEEL— 

manufacture 46 

ores 46 

fnel 46,47 

CARINTHIA— 
Iron  and  Steel— 

manufacture : 45,46,47 

ores 46 

German  steel 47 

CARNIOLA— 

Iron  and  Steel— 

manufacture 47 

forro-manganeae 47 

GALICIA— 

Ibox  and  Steel— 

manufacture ;. ■..  46 

ores 46 

fuel .• 46,47 

HUNGARY— 

[Note. — The  following  references  are  to  Hungary  proper,  matter*  belonging  to  the 
empire  in  general  being  indexed  under  Austria-Hungary.] 
Ceramics— 

exhibit 179 

list  of  exhibitors 179 

articles  manufactured— 

faience  plaques 179 

caps,  vases 179 

porcelain  stOTes 215 

decorations — 

colors 179 

graJUo 179 

painting,  underglaze 179 

imitations— 

of  ancient  Hungarian  ware 179 

moresque  designs — 179 

Persian  designs 179 


exhibit 296 

materials,  potash,  exported  to  Bohemia 812 

Iron  and  Steel— 

manufactu  re 47 

ores - 46 

MORAVIA— 

Iron  and  Steel— 

manufacture 46,47 

ores 46 

fuel 46 

SILESIA— 

Iron  and  Steel— 

manufacture 46 

ores 46 

fuel 46 
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AUSTRIA-HUNGARY--Continued. 
PROVINCES— 
STYRIA— 

Iron  and  Steel— 

manufacture - 46,46*47,60 

0*08 45 

fuel— 

lignite 45 

peat 46 

German  steel 47 

Bessemer  steel 47,50 

TRANSYLVANIA— 

IB02T  AND  STKEL— 

manufacture 46 

orea 46 

fuel 46,47 

TYROL- 

FORESTRY— 

pino  wood  used  in  conatructing  musical  Instruments 304 

Glass— 

manufacture  of  plate-glass 355 

gas  furnaces  used  in  manufacture 355 

Austrian  State  Railway  Company,  railway  material 43 

wages  paid  to  operatives 105 

Aventurine  (see, also,  Ceramics;  alio,  Glass)  ... 141 

Axes,  superiority  of  American 423 

Babylon- 
ancient  manufacture  of  enameled  bricks  and  tiles 118, 200 

art  of,  imitated  in  glassware 900 

Baccarat  (France) — 

glass  manufacture 247-250 

exported  to  United  States  and  imitated 250 

Bagley,  Wild,  &  Co.  (Enottingley,  England),  glass  bottles,  Jars,  etc 288 

Bagnaux  (Paris,  France),  clock  shades,  colored  sheet  and  plate  glass 262 

Bahamas  (tee  Great  Britain :  colonies). 

Bailey,  Captain,  R.  E.,  chief  of  forest  survey,  India 420 

Baker,  F.  P.,  Additional  Commissioner— 

Report  on  Forestry 880-481 

Baldwin  Locomotive  Works  (Philadelphia,  Pa.),  exportation  of  locomotives 75 

Bftngbro  (Sweden) — 

iron  and  steel  manufacture— 

works  of  the  Motala  Company 61 

Baranchinsk  Iron  Works  (Blagodat,  Russia) 64 

Barbast  (France) — 

cork  manufacture 401 

Barcelona  (Spain) — 

cotton  sail-oloth  manufacture 467 

Barn",  Frederick  S.  (London,  England),  process  for  protecting  iron  from  rust 23 

Barlow,  Miss  Hannah  (England),  modeler  in  terra-cotta  ware 144 

Barluet  &  Co.  (Creil  and  Montereau,  France),  manufacturers  of  faience 162, 1G3 

mural  tiles  in  Exposition 163,212,213 

Barnum  Richardson  Company  (Limo  Rook,  Conn.),  ores,  iron,  car -wheels 65 

Barreau,  Leon  (France),  manufacturer  of  porcelain 172 

Baryta  (see  Glass:  materials). 

Bastie,  Alfred  do  la  (France),  inventor  of  tempered  or  toughened  glass 887-840 

Battersea  (England) — 

porcelain  manufacture  130 

Baudoux,  E.  (Lodelinsart,  Belgium),  muslin  and  colored  glass 902 

Bandoux  (Leon)  &  Co.  (Charleroi,  Belgium),  glass  sheets  and  cylinders,  colored,  engraved,  en- 
ameled, corrugated 802 

Baulard,  F.  J.  (Paris,  France),  mirrors  264 

Bavaria  (tee  Germany). 

Bay,  G.  (Paris,  France),  mirrors 264 

Bayeux  (France) — 

porcelain  manufacture 175 
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Bazin(8.)  &Co.  (Mesnil-Saint-Firmin,  France),  stained-glass  windows 272 

Beads  (Me  Glass). 

Beaufume  system  of  gas-generating  glass  furnace 864 

Beanvais  (France) — 

/cmm*  manufacture 154 

old  designs  reproduced 154 

glass  manufacture 272 

Becker,  V.  (Pantin,  France),  enamel-deoorated  glass 266 

Beddome,  Lieut.  CoL  K.  H.,  inspector  of  forests,  Madras,  India 427 

Bedendo,  Davide  (Venice,  Italy),  glass  mosaics  and  jewelry,  mirrors,  spun-glass 808 

Beet-root  residuum  after  sugar-making  yields  potash  for  glass  manufacture 812,863 

sugar  from  (gee  Machinery,  agricultural). 
Behar  (MS  Great  Britain:  colonies:  India). 

Beige,  Compegnle  (Brussels,  Belgium),  cars  and  locomotive 40 

BELGIUM  (ms,  alio,  Ardennes,  Florefle,  Hons, 

Aurelais,  Haine-Saint-Pierre,       Nomur, 

Boussu-Hainaut,  Hoboken,  Boux, 

Brussels,  Jemapes,  Sainte  Marie  d'Oignles, 

Charleroi,  Jumet,  8chaerbeok, 

Couillet,  Lodelinsart,  Seraing, 

Couroelles,  Liege,  Tubise, 

Dames,  Marchlenne-aa-Pont,    Val  St.  Lambert) — 

Dampremy, 

preparations  for  the  Exposition 4 

dense  population 87 

operativea — 

wages  (ms,  abo,  Iron  and  Steel,  below) 87,104 

Ceramics— 

list  of  exhibitors 177 

imports  from  France 175 

materials,  clay 328 

Cotton— 

imports  from  Great  Britain 467 

India 467 

United  States 467 

Forestry— 

exports  to  France 401 


exhibits 244,298-303 

articles  manufactured — 

tableware... 245,288 

globes , 298 

cylinders 801,302 

panels 302,803 

mirrors 299,302,803 

church  windows 803 

bottles 880 


» 


pressed 298 

"metal"  of 298,801 

muslin 298,302 

blown 298 

plate 299,300,329,336 

window : 801,802,845,847,848 

flint 274,362 

ornamentation— 

oolor 298,801,802,303,350-352 

silvering 299,300,208 

crackled 298 

cutting 289,298 

engraving 298,801,802,808,870 

etching 801 

enameled 802,808 

corrugated 802 

depolished 802 
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BELGIUM— Continued. 
Glass— 

ornamentation — 

bent 802 

painting 803 

prices 288,289,828,846 

quality  of  manufacture—- 

irregular  workmenship  in  out  glass : 286 

pressed  glass 296 

inferior  "metal" 288,800 

processes,  machinery,  tools- 
spring  press  for  molding 298 

iron  glass-cutter's  frame 286,288 

Tilghman's  sand-blast 280,302,370 

gas  furnaces 288,800,301,352,353 

Siemens  furnaces 300,301,302 

Botttius  furnaces 392 

flattening  ovens 301 

polishing  plate-glass i 332 

crushing  and  mixing  materials 302 

rolling  plate-glass : 336 

window-glass  making 347,348 

coloring  sheet-glass 350-352 

blowing  glass  in  molds 366 

condition  of  the  industry 245,288,308,329,336,345,360 

operatives- 
number  employed 288,301 

production 288,800,301,328,345,346,360,362 

exports 299,303,829,346,360,862,374 

to  Q  ermany 308 

Great  Britain 302,329 

France 308 

Italy 303 

United  States 803,829 

Net  herlands ' 329 

Iron  and  Stkel— 

exhibit 36-42,45 

production 6 

ores 86,39,41,42 

iron 6,41,42 

steel 6,42 

fuel  used  in  manufacture— 

coal 36,39,40,42 

briquets    40,42,90 

coke 88,40 

charcoal 40 

manufactures — 

iron 37 

pig  and  crude 28,41 

castings 39,40,42 

steel 87.38,39,41,42 

castings , 41 

bars,  beams,  sheets,  plates,  pipes 88,39,40,41 

wire,  wire  cables,  etc 88,40 

cutlery....- 36.40 

hard  ware,  chains 40, 41 

tools  38,40 

shipwrighting,  armor  plates  39 

ships,  steamers,  monitors 89 

cannon,  projectiles 39 

bridges 39 

parts  of  buildings 39 

railroad  material 38 

rails 38,39,41 

wheels,  axles 88,38,40 
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BXLGIUM— Continued. 

IBOX  AND  8TKKL— 

manufactures— 

railroad  material — 

care 40 

springs 40 

iron  permanent  way 80 

machinery 38,30,45,57,58 

mining 38,40 

pumping 38,40 

rolling-mill 38 

agricultural 40 

beet-root  sugar 40 

engines 38,39,40 

locomotives 38,30,40 

boilers '- 88,39 

hydraulic  presses 40 

nail-making - 40 

machine  tools ■ 40 

exports— 
coal- 
to  France 13,42 

ore 42 

to  France ." 13,42 

iron  and  steel 37,41,42 

to  Groat  Britain 42,99 

Sweden  62 

machinery 42 

imports- 
coal : 42 

from  Oreat  Britain... 42 

Germany 42 

ore .' 36,42,88 

from  Spain 88,77 

Luxemburg 42 

pig-iron— 

from  Great  Britain 36,42,99,102 

Luxemburg 42 

Germany 42 

iron  and  steel 42 

manufacturing  processes 58 

Bessemer 38,39,41,42 

Siemens-Martin 30,41 

open-hearth 41 

steel  casting 41 

furnaces 40 

coke  blast 38,40 

blast 38,40,41,99 

gas 41 

refinery 40 

puddling 41 

Danks 41 

rolling  mills 38,40,41 

manufacturing  establishments 38, 39, 40, 41 

difficulties- 
want  of  iron  ore 36,41 

operatives— 

wages 37,38,30,99,104 

day's  labor 37,104 

technical  education 37 

strikes 37 

women  as 37,108 

children  as 37,108 

legislation  to  protect 108 

governmental  repression 37 
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BELGIUM— Continued. 
Iron  and  Steel— 

causes  of  industrial  success — 

cheap  labor  (ms,  obo,  Operatives) 87,99,104 

long  hours  of  work 37 

technical  education 37 

economy,  industry 87 

labor-saving  machinery 87 

transportation  facilities 87 

exemption  from  general  prostration 98,90 

encouraged  by  the  government 99 

foreign  competition 37,41,99 

Great  Britain 20,99 

railroads 37 

Textile  Fabrics— 

cotton 4<J7 

exports 467 

Bell,  I.  Lowthian  (England),  iron  and  steel  manufacturing  process 19 

report  on  iron  exhibit  at  Centennial  Exhibition 110 

Bellows  of  leather,  early  use  of,  in  Belgium 40 

Benares  (see  Great  Britain:  colonies:  India). 

Benda,  A.  (Paris,  France),  mirrors 284 

Bengal  (tee  Great  Britain:  colonies:  India). 

BeniSoif  iron  mines  (Algeria) 81 

Berar  (see  Great  Britain :  colonies :  India). 
Berdiansk  (Russia)— 

Sohoolof  Forestry 429 

Berge-Borbeok  (Germany) — 

iron  manufacture 80 

Bergen  (Norway) — 

glass  manufacture 810 

Berlin  (Germany) — 

iron  and  steel  manufacture 34 

locomotives 84 

porcelain  manufacture 120 

royal  manufactory  established  by  Frederick  II 120 

tests  of  materials  by  the  government 195 

stoves 218 

tiles 218 

Museum — 

ceramio  collection 186 

Berry  (France)— 

porcelain  manufacture 182, 168 

Besseges  (France) — 

iron  and  steel  manufacture  at 9 

Bessemer  (see  Iron  and  Steel;  cU»o%  Machinery). 

Begiat,  Henri  (France),  paintings  in  enamel 178 

Bheels,  tribe  in  British  India,  destruction  of  timber  by 427 

Bilbao  (Spain)— 

iron  ore '. 16,82,77 

Binns,  R.  W.,  manager  Royal  Porcelain  Works,  Worcester,  England 189 

book  on  "A  Century  of  Potting  in  the  City  of  Worcester,"  quoted 189 

Birdwood,  George  C.  M.,  author  of  the  "Hand-book  to  the  British-Indian  Section"  (of  the  Ex- 
position)    426 

report  on  "  Forest  Conservancy  in  India,"  quoted *. 427-480 

"Ceramics  in  India,"  quoted .' 148-161 

Birmingham  (England) — 

glass  manufacture 284,285 

Bismuth  (see  Glass:  materials). 

Bitterlin,  P.  (Paris,  France),  plate- glass,  etched,  engraved,  painted,  stained 271, 272 

engraved  glass  panels  for  the  Paris  Municipal  Pavilion  at  the  Ex- 
position   271 

Bituminous  coal  (see  Iron  and  Steel :  fuel). 

Bivort,  H.  J.  (Jnmet,  Belgium),  window  glass,  cylinders,  colored,  engraved,  eto 401 
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Black  Forest  (Germany)— 

pine  wood  used  in  constructing  musical  instruments 804 

Blacksmith's  work  (eee  Iron  and  Steel). 

Blagodat  magnetic  iron  mountain,  Russia 52 

Blagodat  mining  district  (Perm,  Russia)— 

Knahwinsk  blast  furnaces 54 

Verkhni-Turinsk  furnaces 54 

Baranchinsk  furnaces 54 

XrjniTurinsk  Iron  Works. 54,55 

Serebranskii  iron  works 55 

Blake  Crusher  Company  (New  Haven,  Conn.),  stone  and  ore  crusher 66 

Blake,  William  Phippb,  Honorary  Commissioner,  Member  of  the  Jury,  Class  43— 

Report  ok  Cbbajocs 113-226 

book  on  "Ceramic  Art,"  extract  from 216-225 

Report  oh  Glass  and  Glass  Wars 227-242 

Blanquler  established  porcelain  manufacture  in  Vienna  1717 110, 178 

director  of  Imperial  Manufactory 178 

Blanzy  (France)— 

glass  manufacture— 

furnaces  used 356 

Blast  furnaces  (sat  Iron  and  Steel). 

Bliss  St,  Williams  (New  York,  N.  Y.),  stone  and  metal  working  machines 66 

Blooms  (eee  Iron  and  Steel). 

Blown  glass  (ate  Glass :  wares). 

Blow-pipe  (eee  Glass:  tools). 

Boch  Freree  &  Co.  (Lourroil,  France),  tiles 175,176 

gold  medal  awarded 123,176 

Bochum  (Westphalia,  Germany)— 

steel  works  at 33 

Bochum  Company  (Bochum,  Germany),  steel  and  steel  products,  tires,  axles,  cannon,  bells — 33, 06, 97 

Boohumer  Verein  Iron  and  Steel  Works  (Germany) 30 

BoBtius  furnaces  (ass  Glass :  machinery:  furnaces). 

Bohemia  (eee  Austria-Hungary :  provinces). 

Bohnstan,  a  district  in  Sweden- 
deposits  and  manufacture  of  peat 408 

Boirre  Aine  (Paris,  France),  enamel-decorated  glass 266 

Boissiere  Fils  (Gast,  France),  chemical  glass  ware 257 

Bolckow,  Vaughan,  &  Co.  (Middlesborough,  England),  Bessemer  steel  products 16 

Bolinder,  J.  &  J.  C.  (Stockholm,  Sweden),  machinery,  implements,  stoves 58 

BOLIVIA— 

coal,  undeveloped 86 

iron  ore,  undeveloped 86 

Bombay  (sm  Great  Britain:  colonies:  India). 

Bombay,  city  of  (India)— 

School  of  Art 149 

Bona  (Algeria) — 

iron  manufacture 81 

Bones,  calcined,  used  in  coloring  glass 351 

Bontemps's  method  of  analyzing  glass  .... 321-324 

theory  of  using  blowing  furnaces 347 

experiments  in  glass  manufacture 817,344 

Boracio  add,  borax  (eee  Glass:  materials). 

Boideaux  (France)— 

/aXenee  manufacture 170 

Bori  Forest,  British  India,  conservation  from  fires  and  cattle 428, 429 

Boric  acid  (ass  Glass:  materials). 

Borneo  (eee  Netherlands:  colonies). 

Borsig  Locomotive  and  Machine  Works  (Berlin,  Germany) .*. 34,07 

Bosnia  (tee  Turkey:  provinces). 

Boston,  Mass.— 

iron  and  steel  manufactures- 
hardware 66 

edge-tools 67 

Trinity  Church,  ceramlo  decoration 176 

Bottcber  (Saxony),  alchemist  and  manufacturer,  of  porcelain 110 
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Bottles  (see  Glass:  wares). 

Botts,  Thomas  (England),  manufacturer  of  porcelain; 141 

Boucher,  furnished  designs  for  the  Imperial  Porcelain  Manufactory,  Vienna. 178 

Boucher,  H.  (Paris,  France),  mirrors  264 

Bon  lad,  Habite  (Alexandria,  Egypt),  cotton-grower 440,442 

views  on  cotton-culture * 439, 440, 442, 443 

Boulenger  (Choisy-le-Roi,  France),  copies  of  old  china 178 

Boullemin  (England),  paintings  on  porcelain 134 

Bouquet,  Michael  (Paris,  France) ,  underglaxe  paintings  on  faience 173 

Bourbon  Island  (*ee  France:  colonies:  Reunion). 
Bourdoux  (France) — 

kaolin  deposits  178 

Bourgeois,  G.  (Paris,  France),  stained-glass  windows 272 

Boussu-Hainaut  (Belgium) — 

glass  manufacture 298 

Bow  (England)— 

porcelain  manufacture 119 

Boxholm  (Sweden)— 

steel  manufacture ' '. 60 

Braoquemond  (France),  decorator  of  faKence    164 

panel  design  in  tiles 164 

Braffitt  (Edgar)  &  Co.  (Aire  and  Calder  Glass  Bottle  Company,  Castleford,  England),  glass  bot- 
tles, demijohns,  jars 288 

Brandis.  Dr.,  Inspector-General  of  Forests  in  India 427,428,429 

forestry  collection 430 

Braeier  de  la  Vauguyon,  Mine.  L.  H.  (Boston,  Mass.),  book  on  "FaXence " 346 

Brasseur  (V.)  &  Co.  (Charleroi,  Belgium),  window  glass   802 

Braun's  (J.)  Sons  (Schondorf,  Austria),  steel  armor-plates 44,45 

files 45 

BRAZIL— 
Ceramics— 

imports  from  France 175 

Great  Britain 193,194 

Cotton— 

exhibit 448 

production 448,449 

obstacles  to — 

climate 449 

destructive  insects  449 

transportation 449 

exports  to  Great  Britain 439 

France,  via  England 466 

Portugal 467 

Spain 467 

Iron  axd  Steel— 

iron  ore  86 

manufacture *  86 

encouraged  by  government 86 

coal 86 

imports — 

iron  and  steel  from  Great  Britain 86 

coal  from  Great  Britain 86 

Textile  Fabrics— 

cotton  imports  from  Great  Britain 449 

Bromard,  D.  (Paris,  Franco),  mirrors,  glass  clock-oases,  ©to 263 

Bremen  (Germany) — 

wages  of  operatives 105 

cotton  trade 468 

Bresewitz,  F.  (Limmared,  Sweden),  glass  bottles,  drugLnst's  wares;  blown  glass,  colored 309 

Brianchon,  J.  (France),  manufacturer  of  nacreous  porcolaiu 171 

Briansk  (Russia)— 

iron  manufacture 53 

Bricks  (see  Ceramics). 

Brill,  J.  G.  (Philadelphia,  Pa.),  street  railway  car 67 
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Brindisi  (Italy)— 

cotton  exhibit 447 

Briquets  (eee  Iron  and  Steel:  fuel). 
Bristol  (England)— 

porcelain  manufacture 120 

Tyntesfield  Chapel,  glass  panels  in  the  Gibbs  Memorial 241 

British  (see  Great  Britain). 

British  Association-for  the  Advancement  of  Science,  paper  on  the  "Manufacture  of  Fire-bricks  " 

read  before 216-225 

British  Columbia  (eee  Great  Britain:  colonies:  Canada). 
British  Guiana  (see  Great  Britain:  colonies). 
British  Museum  (tee  London). 

Brittain,  Frederick,  English  commissioner  to  investigate  wages  in  Europe 104 

Brocard,  P.  J.  (Paris,  France),  vases,  plates,  goblets,  etc.,  of  enameled  and  gilded  glass 264, 293 

Brongniart  (France),  expert  in  ceramic  manufacture 121 

treatise  on  ceramics  cited 185 

Brooklyn,  N.  Y.— 

glass  manufacture 840 

materials  used 314 

Brosely  (England) — 

ceramic  manufacture— 

tiles 212 

Brown,  Bayley,  &  Dixon  (Sheffield,  England),  Bessemer  steel  rails,  tire*,  springs,  etc.,  chains. . .  17 

attachment  to  Bessemer  converters 22 

Brown  (John)  &Co.  (Sheffield,  England),  Bessemer  Bteel  rails,  axles,  armor-plates,  etc 17 

Brown  &  Kharpe  Manufacturing  Company  (Providence,  II.  I.),  machines,  tools 66 

Brown-TVesthead  (T.  C),  Mooie,  &  Co.  (Hanley,  England),  ceramic  manufactures 130, 142, 143 

Brunetti,  Ch.  (Paris,  France),  glass  vases,  lamps,  enameled  by  printing  process 265, 266 

Brunfaut*  Mme.  Jules  do  (Vienna,  Austria),  spun-glass  toilet  articles,  collars,  bonnets,  cloaks,  etc.         206 
Brunswick  (see  Germany). 
Brussels  (Belgium)— 

iron  and  steel  manufacture  at , 40 

locomotives 40 

glass  manufacture 802 

Bucan  (A.)  &.  Dupontieu  (Creteil,  France),  enamel-decorated  glass 266 

Buckowina  (see  Austria-Hungary :  provinces). 

Buglet  (Paris,  France),  enamel-decorated  glass 266 

Building,  wood  used  in  (eee  Forestry). 
Bulri  (India)— 

pottery  manufacture 150 

Bureau  of  Statistics  (see  United  States  Bureau  of  Statistics). 

Buquet,  C.  (Paris,  France),  mirrors 264 

Burgin  &  Sons  (Philadelphia,  Pa.),  glass-makers 858 

Burmah  (eee  Great  Britain :  colonies :  India). 
Burslem  (England) — 

porcelain  manufacture 119 

tiles 203 

Bussaco,  Forest  of  (Portugal) ,  administration  of 412 

Byzantine  designs  in  English  glass  ware - 235 

Cabinetmaking  materials  (eee  Forestry). 

Cadogan,  Lady  Augusta  (England),  prize  for  porcelain  decoration 147 

Call,  Halot,&  Co.  (Brussels,  Belgium),  machines  and  tools 40 

California  (see  United  States). 

Camelford,  Lord  (England),  promoter  of  ceramic  industry —         120 

Cameos  (eee  Ceramics;  also,  Glass). 

Cammell  (Charles)  &  Co.  (Sheffield,  England),  Bessemer  steel  rails,  axles,  armor-plates,  etc 17 

Campbell,  C.  Minton  (Stoke-upon-Trent,  England),  porcelain  manufacturer  (see,  alto,  Minion's 
ChinaWorks) 133 

Campbell  Brick  and  Tile  Company  (Stoke-upon-Trent,  England)— 

tiles, mantels,  mosaics 210,211 

plaques  designed  by  Solon,  illustrations  of 130*.  152*,  178*.  180*,  181*,  187*.  188*.  210* 

Campbell,  J.  McLeod,  inspector  of  forests,  Sinde,  India 427 

Canada  (see  Great  Britain:  colonies). 

Candelabra  (see  Glass). 
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Candiani,  Macedonian  (Venice,  Italy),  glass  imitations  of  stones  and  marbles,  enamels,  colored 

pastes 808,309 

Cannon  (see  Iron  and  Steel). 

Cape  of  Good  Hope  (see  Great  Britain:  colonies). 

Capronnier,  J.  B.  (Schaerbeck,  Belgium),  glass  paintings,  enamels 903 

Carintbia  (see  Austria-Hungary:  provinces). 
Carlsbad  (Bohemia,  Austria) — 

glass  manufacture 294 

Carniola  (see  Austria-Hungary :  provinces). 

Carpentier,  E.  (Paris,  France),  mirrors 284 

Carr,  James  (New  York  City),  pottery    100 

CassetrDelas  (Paris,  France),  plate-glass  with  "plastic  etching" 273 

Castcllani,  Alessandro  <Italy),  promoter  of  art  work  in  glass 238 

collection  of 239,240 

Castings  (see  Iron  and  Steel). 

Castlyn,  Charles  (Grecnpoint,  Long  Island),  porcelain  manufacture    196 

Catalan  Forges  ($ee,  alto,  Iron  and  Steel ;  alio,  Machinery)— 

derivation  of  name 70 

Catherine  A.  (Paris,  France),  glass  ooated  with  "vitrified  stone  ware n 202 

Catherineholm  Iron  "Works  (Norway ) 76 

Cattle  breeding  in  British  India 428,429 

fattened  on  cotton-seed  oil-cake  in  United  States 450 

Celtic  designs  in  English  glass  ware 236,280 

definition  of 2W 

Central  Glass  Company  (Wheeling,  TV.  Vs.),  pressed  glass 24 

CERAMICS— 

[Note.— The  Ceramic  exhibit  it  indexed  in  detaU  under  the  titles  of  the  producing 
tries,  viz: 

Austria-Hungary,       Germany  (with  Ba- 
Belgium,  varia,    Prussia, 

Brazil,  Saxony,  etc.), 

China,  Great  Britain  (with 

Denmark,  Australia,    Cana- 

Egypt,  da,  India,  etc.), 

France  (with  Al-       Greece, 
geria), 
See,  also,  Arabs,  Assyrians,  Babylon,  Moors,  Puritans,  Romans,  Saracens,  Syria. 
Also,  Education,  Machinery,  Operatives,  Protective  legislation.] 

classification  of  exhibits  (Group  in,  Class  20) 114 

Report  ox  " Ceramics,"  by  Wm.  P.  Blake  118-220 

exhibitof 116 

by  United  States  inadequate 190,191 

recent  progress  in 116 

stimulated  by  international  exhibitions 115,116,117 

art  collections « 110 

list  of  Jurors  of  Class  20 122 

awards  in  Class  20 122-129 

exhibitors  in  Class  20 180-132,154-161,177-183,186-190 

ohroniole  of  events  in  the  history  of 118-121 

publio  collections  of 116,117,118,135,130,139,140,162,201 

wares  and  decorations  in  manufacture— 

aventurine 141 

Bayeaux 176 

cameos 116,166 

cloisonne 115,106,198 

craqueU 106 

Crouch 119 

Delft 118,106 

Doulton 145,149 

enamels 115,189,147,104,106-108,196-200,203,204 

faience 134,186,152,153,154,162,104,166,107,109,170,171,173,179,184,186 

oVOiron  (tee  Henri  n,  below). 

stanniferous 118,154 

flre-brioks 215-226,824-828 

Flemish  (Oris  ds  Flandres) 118 


Italy, 

Russia  (with  Fin- 

Japan, 

land), 

Morocco, 

Spain, 

Netherlands, 

Sweden, 

Norway, 

Turkey, 

Persia, 

United  States  (with 

Portugal, 

individual  States). 
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CERAMICS— Continued. 

wares  and  decoration*  in  manufacture— 

glace 115»  188, 134, 171 

gra/Uo 115,118,142,210 

Henri  II  (FaXenc$  d'Oiron) 133, 135, 136*,  178 

Limoges 141,187 

majolica 118,154,203,205 

Palissy * 143,171,172 

pdts  ehangeanU 135 

iur-pdU 188,135,136-138,142,145,148,149,188,105 

Undre 119,172 

porcelain 118, 119, 120, 134, 138, 140, 152, 153, 163, 170, 178, 184, 196 

ivory 163 

nacreous 171 

rice 141,163 

queensware  (Queen  Charlotte) 142 

Rockingham 120 

Rouen 166 

Saxon 173 

seroddled     134 

Sevres : 115,119,168,173 

stoneware 154 

terracotta 144,164 

terrtdspipe 169 

tiles 118,148,150,198,200-215,225 

tortoise-shell 134 

underglase  painting 133,179 

Worcester 189-141 

styles- 
early  English  145,146* 

Francis  I  (France) 135 

Francis  II  (France) 197 

Henri  II  (France) 197 

Jacobean 145 

Louis  XVI  (France) 138* 

Queen  Anne 145,146* 

materials— 

boiacioacid 153 

feldspar 153,176,178 

fire-clays 216-225,325-828 

flint 153,212 

kaolin 119,120,153,176,196 

lava 168 

petuntse 119 

tin 153 

machinery  used  in  manufacture — 

preparing  materials 153, 211, 222 

shaping  pieces 153 

furnaces,  kilns 167,212,216-219,223,224 

molding  bricks 222 

tiles 202,205,206 

Illustrations  to  the  report — 

Plate       I.— Plaque,  pdU-wr-pdts,  Cupids  at  Sapper ;  designed  and  executed  by  Solon ; 
manufactured  by  Mintons,  Stoke-upon-Trent,  England.     FrontitpUci 

to  report,  facing 113* 

Plate      EC.— Plaque,  grajlto,  emblematic  figure  of  potter,  England;  designed  and  ex- 
ecuted by  Solon ;  manufactured  by  Campbell  Brick  and  Tile  Company, 

Stoke-upon-Trent,  England 130* 

Plate    m.— Plaque,  pdU-wr-pdte,  Cupid  Driving;  Solon,  designer;  Minton,  manu- 
facturer        186* 

Plate    IV.— Plaque,  pdto^ur-pdte,  Cupid  Chained;  Solon,  designer;  Minton,  manu- 
facturer     187* 

Plate      V.— Pilgrim  bottle,  pdU-tur-pdU ;  Solon,  designer ;  Minton,  manufacturer 138* 

Plate    VL— Plaque,  gra/Uo,  emblematic  figure  of  potter— France ;  Solon,  designer; 

Campbell  Brick  and  Tile  Company,  manufacturers 162* 
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CERAMICS— Continued— 
illustrations  to  the  report — 

Plate  VII.— Plaque,  grafito,  omblematio  figure— Germany ;   Solon,  designer;   Camp- 
bell, manufacturer 178* 

Plate  VIII.— Plaque,  emblematic  figure — Italy ;  Solon,  designer ;  Campbell,  manufact- 
urer          180* 

Plate    IX.— Plaque,  emblematic  figure— Morocco ;  Solon,  designer;  Campbell,  manu- 
facturer         181- 

Plato      X.— Plaque,  emblematic  figure — China;  Solon,  designer;  Campbell,  manufact- 
urer         187* 

Plate     XI. — Plaque,  emblematic  figure— Japan;  Solon,  designer;  Campbell,  manu- 
facturer  188* 

Plate  XH.—  Plaque,  emblematic  figure— Greece ;  Solon,  designer;  Campbell,  manu- 
facturer   . 210* 

Plate XII I.— Plaque,  omblematio  figure— Egypt;  Solon,  designer;  Campbell,  manu- 
facturer  ! 210^ 

Plate  XIV. — Ploquo,  emblematic  figure— Persia ;  Solon,  designer;  Campbell,  manu- 
facturer         210* 

Plate  XV.— Plaque,  grafito,  Cupids  in  the  Pottery;  Solon,  designer;  Campbell,  manu- 
facturer         210* 

Plate  XVI.— Plaque,  grafito,  Cupids  in  the  Pottery ;  Solon,  designer ;  Campbell,  manu- 
facturer          210* 

Figure  1. — Vase,  decorated  by  Pilsbury;  manufactured  by  Mintons,  Stoke-upon -Trent.        134* 

Figure  2.— Copy  of  Uenri-Doux  vase ;  manufactured  by  Mintons 136* 

Figure  3. — Amorinl  vase ;  manufactured  by  Mintons 138* 

Figure  4.— Doulton  ware  jug ;  Doulton  &  Co.,  Lambeth,  London 144* 

Figure  5. — Queen  Anne  clock ;  Howell,  James,  A  Co.,  London 146* 

Figure  C— Early  English  clock ;  Howell,  James,  &  Co    146* 

Figure  7.— Wall  clock;  Howell,  James,  &  Co 146* 

Figure  8.— Tile  panel ;  Minton,  Rollins,  &  Co.,  London 212* 

Figure  9.— Poicelain  stoves ;  Joseph  de  Ceute,  Vienna 214* 

Figure  10. — German  porcelain  stove 215* 

Certeux,  his  book,  the  "Guide  for  the  Planter  of  the  Eucalyptus  in  Algeria,"  referred  to 416 

Ceute  (tee  De  Ceute). 

Ceylon  (see  Groat  Britain:  colonies). 

Chabin,-1L  .(Paris,  France),  stained-glass  windows 272 

Chagot  (J.)  Si,  Co.  (Montceau-les-Mines,  France),  glass  bottles 271 

gas-burning  glass  furnace 356 

Chains  (tee  Iron  and  Steel). 
Chalons  (France) — 

iron  and  steel  manufacture  at  (*«*,  alto,  Schneider  <fcCo.) 8 

Champagno  Forge  Company  (France),  iron  and  ores 12 

Champigneulle,  G.  (Bor-le-Duc-Salvanges,  France),  stained-glass  windows. 272 

Champion  (Paris,  France),  art  faience 171 

painted  plaques 171 

Chandeliers  (tee  Glass). 

Chapelle  (see  De  la  Chapelle  &  Co.). 

Charbonnier  Frdres  (Longchamp,  France),  photographs  on  porcelain 172 

Charcoal  (see  Glass:  materials;  also,  Fuel). 
Charleroi  (Belgium) — 

glass  manufacture 302,329,345 

Charleston,  S.  C— 

cotton  exhibit  by  the  Chamber  of  Commerce  of 435 

Chariot  Fils  (Paris,  France),  enamel  decoration 197 

Chartier  (A.)  &  Co.  (Douai,  France),  glass  bottles,  jars,  carboys,  etc 271 

Chateliueau  Iron  Works  (Chatelineau,  Belgium ) ,  iron  products 39 

Chauny  (France)— 

glass  manufacture 259, 828 

chemical  works 328 

Cheese  factories  established  in  France  by  the  Department  of  Forests 393 

Chevrier  (France) — 

porcelain  manufacture 76 

Chicago,  111. — 

railroad  cars  built  at 67 

Chichester  (England)— 

excavated  remains,  Roman  pavements,  tiles,  eto 201 
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emu— 

Ibos  and  Steel— 

manufacture 86 

imports — 

from  Great  Britain 86 

coal 86 

imports  from  Great  Britain 86 

China  (we,  also,  Ceramics) 117 

CHINA— 
Ceramics— 

list  of  exhibitors 187 

porcelain,  ancient  manufacture  of 118 

rice 141 

tiles 200 

porcelain  imitated  in  Great  Britain 133,140 

India 149 

France 168,168,170,173 

decoration— 

pdtesur  pdte   136  note 

enamels,  eloitonrU 108 

preparation  of  clay  for  manufacture 326 

Cotton— 

first  introduced  from  India 437 

production,  early 448 

modern 448 

imports 448 

from  India 436,471 

FOBESTRT— 

exhibit 395 

Ibox  akd  Steel— 

ores 62 

magnetic  sand 82 

coal 82,88 

anthracite 82 

bituminous    82 

manufacturing  processes 82 

manufactures — 

tools   82 

implements 82 

imports — 

iron  and  steel 82,83 

coal  and  coke  from  Great  Britain 83 

railroads,  exclusion  of 82 

Textile  Fabrics— 

cotton  manufactured  in  thirteenth  century 437 

imports  from  Great  Britain 471 

United  States 471 

Choisy-le-Roi  (France)— 

faience  mann  foe  ture 154, 173, 174 

Chrome  (see  Glass:  materials). 
Cincinnati,  Ohio — 

glass  manufacture 315 

Cirey  (France)— 

glass  manufacture 259, 328 

Clagborn,  Dr. ,  conservator  of  forests,  Madras,  India 428 

Clairefontaine  (France) — 

faXence  manufacture 169 

Clairey  (France)— 

glass  manufacture   257 

Clapp  (B.P.)  &Co.  (Pawtucket>  R.  I.),  wood  products 895 

Classification  of  exhibits,  Paris  Exposition,  1878— 

Third  Group  (as  to  Ceramics) U4 

(as  to  Glass) 228 

Fifth  Group  (as  to  Miuing  Industries,  etc) 2 

(as  to  Forestry)  890 

(as  to  Cotton  Culture) 434 
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Clauss,  E.  (Paris,  France),  imitations  of  old  china 173 

Clay  (see  Glaea :  materials). 

Clemandot  (Franoe),  ohemist,  expert  in  glass  manufeotore— 

member  of  the  jury,  Claaa  19  (Glass) 230 

process  of  glass  decoration  invented  by 258 

flint  glass  manufacture 364 

nickel  plating  glass-making  tools 366 

4  • Cleveland  District "  (England)—  » 

location  of .... . 10 

iron  production 19,20 

depression  in 100,101 

ores  for  Bessemer  steel 25 

sale  of  pig-iron  of,  in  Germany 85 

slag  from  iron  works  nsed  in  ceramic  and  glass  work 375 

Cllchy  (France)—  » 

glass  manufacture 300-252,364 

Clock  cases,  ceramic  decoration  of,  in  England 145,146* 

tawdry  styles  of,  in  United  States - 146 

Cloisonne  (tee  Ceramics). 

Clough  &  Williamson  (Newark,  HT.  J. ),  cork-screw  machine 68 

Coal  (M0  Fuel;  alto, Glass:  fuel;  alto,  Glass:  materials). 

Coal-oil  (Me,  alto,  Fuel:  petroleum) — 

compared  with  cotton-seed  oil 450 

Cobalt  (see  Glass :  materials). 

Cobnrg  (Germany)— 

wages  of  operatives 105 

Cochin  China  {tee  France :  colonies). 

Cookerill,  John,  founder  of  the  works  next  mentioned — 

introduced  use  of  coke  in  blast  furnaces 38,40 

Cockerill  (John)  Society  (Seraing,  Belgium) — 

iron  and  steel  and  products,  locomotives,  boiler-plates,  axles,  beams,  etc 88 

works  of 88,38,41,42 

Coke  (tee  Fuel;  alto,  Glass:  fuel;  alto,  Iron  and  Steel:  fuel). 

Collignon  (E.)  &Clavon  (Trelon, France),  glass  bottles 271 

Collins  Company  (Hartford,  Conn.),  axes,  edge-tools 67 

CollobriereH  (France) — 

cork  manufacture 401 

Court,  Charles,  Assistant  Secretary  of  the  Commissioners — 

Report  on  Glass  and  Glass  Ware 242,243-397 

glass-cutting  machine  invented  by 285,369,370 

Colne,  J.  P.,  glass-cutting  machine  invented  by 369,870 

COLOMBIA,  UNITED  STATES  OF— 

iron  manufacture 85,86 

coal 86 

Color  (see  Ceramics;  alto,  Glass). 

change  of,  in  glass,  under  the  action  of  light 817 

Coloring  matter:  vegetable  dye-stuns  (tee  Forestry). 

Colorado  (see  United  Slates). 

Columbia,  District  of  (tee  United  States). 

Columbus,  Ohio — 

iron  and  steel  manufacture- 
mining  machinery 06 

Compagnie  Anonyme  des  CristaUeries  et  Verreries  Namuroises  (Namur,  Belgium),  glass  table- 
ware, muslin  glass,  globes 298 

Compagnie  Beige  (Brussels,  Belgium),  cars  and  locomotives 40 

Compagnie  des  CristaUeries  de  Baccarat  (Baccarat,  Franoe) — 

glass 247-260 

wares  exported  to  United  States 250 

imitated  in  United  States  in  pressed  glass 250 

Compagnie  Generate  des  Verreries  de  la  Loire  et  dn  Rhone  (Rive-de-Gier,  France)— 

pressed  and  cut  glass 258 

colored  window-glass  and  cylinders 262,345 

glass  bottles 271 

Compain,  P.  K.  (Paris,  Franoe),  mirrors 364 

Compressed  coal,  fuel  (tee  Iron  and.  Steel :  fuel ;  alto,  Fuel). 
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Congress  of  United  States  (see  United  States). 
Connecticut  (•«  United  States). 
Constantino,  a  department  of  Algeria  (see  France:  colonies:  Algeria). 

"Continental  System"  of  Napoleon  I  stimulated  cotton  culture  in  Italy 468 

Couturier  (France),  decorator  of  porcelain 168 

Cookworthy,  William  (England),  promoter  of  ceramic  industry 120 

Cooper,  Hewitt,  &  Co.  (Trenton,  N.J. ),  steel  manufacture 74 

Cooperage  (eee  Forestry). 
Copper  (eee  Glass:  materials). 

Corbet,  Bicbard,  Knight  Templar,  tiled  monument  in  Malvern  Priory  Church,  England 207 

Cork  (M«  Forestry). 

Corliss  engine,  manufactured  in  France ~ 12 

Cornwall  (England)— 

ceramics —  * 

materials — 

kaolin 120 

clays  exported 184 

early  manufacture 120 

Corsica,  Island  of  (France)— 

iron  manufacture 11 

cork  grown  in 401 

COTTON— 

[Nora— The  exhibit  of  raw  cotton  is  indexed  in  detail  under  the  titles  of  the  countries 
named  below.    References  to  cotton  manufacture  are  indexed  under  the  subheading  Tex- 
tile Fabrics  under  the  titles  of  the  countries  marked  by  an  asterisk  (*)  .• 
Africa.  *Great  Britain  (and  'India),      Pern, 

Arabia,  Greece,  Portugal, 

*  Argentine  Republic,  Hawaii,  Russia, 

•Austria-Hungary,  Hayti,  'Spain, 

'Belgium,  'Italy,  Sweden, 

Brazil,  Japan.  *Switserland, 

'China,  Mexico,  Tunis, 

Denmark,  'Netherlands,  'United  States, 

Egypt,  Norway,  Venezuela, 

'France,  Paraguay,  West  Indies.) 

'Germany,  Persia. 

classification  of  exhibits  (Group  V,  Class  46) 434 

Bxpobt  on  Cotton  Culture,  by  P.  M.  B.  Young 433-474 

writings  on  cotton  culture  and  statistics  referred  to 447, 472 

exhibits  of 435,460 

disappointing 435 

by  United  States  inadequate 435 

trade  in,  consumption 465, 471 

trade  affected  by  protective  legislation— 

in  Greece 448 

Switzerland -• 469 

civil  war  in  United  States,  1861-'65— 

in  Germany 470 

Great  Britain 108,470 

Russia 470 

Spain 467 

Europe  in  general  470 

cotton-seed 450 

oil 450 

cake 450 

English  efforts  to  secure  supply  independently  of  United  States  production 437, 438 

varieties  produced— 

Ahmouni 448 

Bahli 443 

Bamieh 438 

Belledi 439 

Jumel 489,440 

Haho 489,440 

Miakowi 443 

Nadum 449 


496  INDEX. 

Pag©. 
COTTON-Continued— 
varietiee  produced— 

Nankin , 430,439,444,445,447,440 

okra  crossed  with  cotton 430,440 

Pooler 444 

sea-island 434, 438, 438;  441, 444, 445, 446, 447, 450-402 

Soudon 430 

Sorats 439,440 

upland 435,436,438,441,444,445,446,447,443,458 

"wool" 445 

machinery  and  implements  used  in  cultivation 438, 441, 443, 447, 452, 453, 455, 456, 457 

labor-saving  appliances  not  used  In  India 438 

Egypt 441,442,443 

Italy 447 

United  States  (sea-islands) 445 

operatives- 
slave  labor  in  United  States  438 

TVest  Indies 438 

skilled  labor  unattainable  in  Egypt 441,443,451 

flayti 446 

India    438,451 

Italy 447 

South  America 451 

West  Indies 438 

methods  of  cultivation 440443,451-400 

rotation  of  crops 451,452 

dangers  to  crop  from  weather 449, 4 51, 453, 454, 462 

diseases 458,462,463 

insects 449,462,463-465 

statistics- 
crops  of  United  States,  1848-'61, 1865-78 473 

1841-78 473,474 

exports  of  United  States,  1841-78 473-474 

consumption  of  United  States,  1841-78 473,474 

acreage  cultivated  in  United  States,  1876-78 474 

imports  of  Great  Britain  from  United  States,  1841-78 473,474 

Europe  from  United  States,  1841-78 473,474 

France  from  United  States,  185D-'63 .«.         466 

prices  in  New  York,  1826-77 474 

French  commerce  hi,  1850-'G3 466 

imports  from  Great  Britain 466 

exports  to  Great  Britain    466 

sea-island  cotton  produced  in  United  States,  1865-78 462 

exports 462 

home  consumption 462 

consumption  of  cotton,  1877,  in  Europe 471 

Great  Britain 471 

India 471 

United  States 471 

Cotton-growing  States  (see  United  States :  Alabama,  Arkansas,  Florida,  Georgia,  Louisiana,  Mis- 
sissippi, North  Carolina,  South  Carolina,  Tennessee,  and  Texas). 
Couillet  (Belgium)— 

iron  and  stocl  manufacture— 

locomotives 46 

Couillet  Iron  Works  (Couillet,  Belgium),  iron  products 30 

Couroelles  (Belgium) — 

glass  manufacture 300,329 

Courland  (tee  Russia:  provinces). 

Cowper  hot-blast  stove  for  iron  working 8 

Coyen,M.  A.  (Paris,  France),  glass  bottles 258 

glass-working  tools 258 

Crackling,  OraqxUle  (tee  Ceramics;  alto,  Glass). 
Cramplon  (Germany) — 

glass  manufacture 329 

Crapoix,  H.  (Paris,  France),  stained-glass  windows '. 272 
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Crril  (France)— 

faience  manufacture 154*162 

detail  (France)— 

glass  manufacture 266 

Cretin  (P.)  &  Co.  (Chagny,  France),  glass  bottles 271 

Crensot  (Saono-et-Loire,  France)- 

model  of  the  town 8 

iron  and  steel  manufacture  at  (see,  also,  Schneider  &  Co.) 7-0 

wages  of  operatives  103 

women  as  operatives 108 

Cristallerie de  Cliohy  (near  Paris, France),  glass 247,250-252 

process  of  manufacturing  flint  glass 364 

Cristallerie  de  Panthi  (near  Paris,  France),  glass 247,252-254 

Cristallerie  do  Sevres  (Sevres,  France),  glass 247,256 

Crockery  (wee  Ceramics). 

Croismare  (Franco) — 

glass  manufacture 256 

Crouch  ware  (tee  Ceramics). 

Cryolite  (tee  Glass:  materials). 

Crystal  (sm  Gloss:  materials;  alto, Glass:  wares)— 

definition  of 861 

Crystal  City  Plate-Glass  Works- 
glass  manufacture  • 858 

Cuba  (sea  Spain:  colonies). 

Cuddapah  (see  Great  Britain:  colonies:  India). 

Cullette,  broken  glass  (tee  G  ass:  materials). 

Cutlery  (tee  Iron  and  Steel). 

Cutting  (see  Glass:  machinery;  also,  Machinery). 

Dakota  (tee  United  States). 

Dolpayrat  &  Lot  (Limoges,  France),  enamel  decoration 197 

Dames  (Belgium) — 

early  iron  works  at '. 40 

Dampremy  (Belgium) — 

glass  manufacture 801,302 

Daniell  (A.  B.)  &  Son  (London,  England),  glass  ware,  blown  and  spun,  engraved  vases 285, 288 

Danks  furnace  (tee  Iron  and  Steel;  alto,  Machinery). 

Danks,  Samuel  (Cincinnati,  Ohio),  puddling  machino 7,19,41 

Dartont,  P.  (Paris,  France),  porcelain  flowers 174 

Danbree  (France),  experiments  in  glass  manufacture 819 

Day,  Lewis  F.  (England),  designer  on  porcelain 145 

clock  decorated  by 146* 

Day  &  Williams  (Kent,  Ohio),  window-glass  manufacturers 246 

DeCeute,  Joseph  (Vienna,  Austria),  porcelain  stoves 214* 

Deck,  T.  (Paris-Vaugirard,  France),  manufacturer  of  fctience 166 

grand  medal  awarded  to 122,166 

DeDordolot  (L.)  &Co.  (Lodelinsart,  Belgium),  window  glass 302 

De  Graff;  Victor  (Anadol,  Russia),  writer  on  botany,  founder  and  director  of  School  of  Forestry, 

Anadol 422 

De  Granrut  Aine,  A.  (Loivre,  France),  glass  bottles 271 

Do  Granrut,  E.  (Maison-Bouge  Vouziers,  France),  glass  bottles 271 

Dehra  Doon  (India)— 

forest  school  for  native  subordinates 429 

DelaBeche,  book  on  "British  Pottery  and  Porcelain,"  referred  to 139 

De  la  Chapello  (E.)  &  Co.  (South  Brooklyn,  N.  Y.),  manufacture  of  tempered  glass  by  Bastie 

process - 840 

Delaisse  (Paris,  France),  tiles 218 

Delaplanche,  Eugene  (France),  sculptor  in  faience 164 

faXenee  vase  by 165 

Delaware  (tee  United  States). 
Delft  (Holland)— 

early  pottery  manufacture 118 

imitation  in  France : 166 

Delft  ware  (tee  Ceramics). 

Delillo  (M.)  <feCo.  (Anichc,  Franco),  sheet  and  window  glass  262 

32  P  E VOL  3 
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De  Luynes,  Victor,  professor  at  the  Conservatoire  des  Arts  et  M6tiers  (Paris,  France),  experi- 
ments in  glass  making 338 

Demidoff;  Prince  of  San  Donato  (Russia)— 

manufacturer  of  iron  and  steel 61,63,54 

exhibit  of  bars,  plates,  wire,  axles,  swords,  chains,  projectiles,  etc 66 

Demijohns  (tee  Glass). 

Dcnain  and  Anzin  Works  (France),  iron  and  steel  products 12 

DENMARK  (see,  also,  M6en)— 
Cehamicb— 

imports  from  Sweden 184 

exports — 

materials  to  Sweden •- 184 

FORBSTBY— 

forests — 

extent  of 410 

owned  by  the  state 410 

proprietors  of  domains,  establishments,  etc 410 

commoners 410,411 

revenues  from 410 

administration — 

officers  and  functions 410,411,412 

legislation- 
restricting  cutting  of  wood 410 

divisions  of  forests    410 

providing  for  replan  ting 411 

penalties  41 1 

Textile  Fabrics— 

cotton  imports  from  Great  Britain 470 

Dennis  Vase 237, 274 

Dennelle,  C.  (Chevricr,  France),  porcelain  materials 176 

Deprez,  Jules,  manager  of  the  Val-Saint-Lambert  Glass  Works,  Belgium 246 

Derby  (England) — 

porcelain  manufacture  120 

De  Soto,  Mo.— 

clay  for  fire-brick 327 

Deulin,  Pero,  F.  (Jumet,  Belgium) ,  window  glass,  white,  stained,  colored 301 

Deville,  Sainte  Claire  (France),  chemist,  inventor  of  apparatus  for  burning  petroleum  In  loco- 
motives   857 

Deviolaine  8c  Co.  (Vauxrot,  France),  glass  bottles 270 

De  Wendol's  Iron  Works  (Alsace)  31,32 

iron  railway  sleepers 83 

Dewez,  M.  (Paris,  France),  glass  signs 267 

D  'Huart  Freres  (Longwy,  France) ,  faxence  man  ufacturo 168, 167, 168 

enamel  decoration 168 

D'Huart,  H.  (Longwy,  France),  manufacturer  of  enameled  porcelain 168 

Dhnrwar  (tee  Great  Britain:  colonies:  India). 

Didierjean  (Saint  Louis,  Mo.),  improvement  in  gas-burning  glass  furnaces 364 

Didot  ( A.  F.)  8c  Balenicle  (Paris,  France),  vitrified  and  enameled  photographs 873 

Dieppe  (France) — 

oeramio  materials 184 

Dinapnr  (India) — 

pottery  manufacture  149 

Disston  (Henry)  &  Sons  (Philadelphia,  Pa.),  saws 67 

District  of  Columbia  (tee  United  States). 

Domont,  Sauvageot,  &Co.  (Paris,  France),  glass 257 

Donersmarkhiitte  Iron  and  Steel  Works  (Germany) 30,97 

Dopter,  J.  (Paris,  France),  plate-glass,  etched,  painted,  stained,  etc 272 

Dorpat  (Russia) — 

glass  manufacture 320 

Dortmund  Union  Iron  and  Steel  Works  (Germany) 30,07 

Douai  (France)— 

glass  manufacture 271 

Douglas  Axe  Manufacturing  Company  (Boston,  Mass.),  axes,  edge  tools 67 

Douglas,  W.  8c  B.  (Middletown,  Conn.),  pumps,  hydrants,  hydraulic  rams,  etc 67 
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Doulton&Co.  (Lambeth,  London,  England),  art  pottery 131, 143, 144*  145 

imitated  in  India 14$ 

fire-resisting  brick,  muffles,  retorts,  etc 225 

Dousy  (France) — 

glass  manufacture 258 

Drayton,  experiments  in  glass  manufacture 335 

Dresden  (Saxony,  Oermany) — 

porcelain  manufacture 119 

glass  manufacture 340 

furnaces 355,356 

Dressier  Ed.  (Gablonz,  Bohemia,  Austria),  plate-glass  caskets,  fancy  articles,  imitation  jewels  295 
Drying  ovens  (see  Glass:  machinery:  ovens). 
Dublin  (Ireland) — 

jfusoum— — 

glass  collection 291 

Dudley,  Earl,  restored  "Worcester  Cathedral,  England 203 

turquoise  blue  enamel  tea-set 140 

Duesbury,  William  (Derby,  England),  porcelain  manufacturer 120 

Dunnaohie,  James  (Glenboig,  Scotland),  director  of  the  Glenboig  Fire  Clay  Company 216 

paper  on  "  The  Manufacture  of  Fire  Bricks,"  read  before  the  British  Association,  quoted.  210-225 

Du  Puy,  C.  M.  (Philadelphia),  iron  and  steel  manufacturing  process 65, 60 

Durand  (Paris,  France),  plate-glass  panel,  engraved  and  painted 273 

Duxo  <fe  Co.  (Folguera  de  Langano,  Spain),  iron  and  steel  manufacture 77, 78 

Duron,  II.  (Paris,  France),  enameled  porcelain 198 

Dusseldorf  (Germany) — 

iron  and  steel  manufacture 80 

Dutch  (see  Netherlands). 

Duties  (see  Protective  legislation). 

Dwight,  John,  (England),  early  porcelain  manufacturer 119 

Early  English  style  (see  Ceramics). 
Earthenware  (see  Ceramics). 
ECUADOR— 

iron  ore,  undeveloped 86 

Edinburgh  (Scotland)— 

ceramic  manufacture 220 

fire-bricks 215,225 

glass  manufacture 282,288 

Edisto  Island,  S.  C 

sea-island  ootton 438 

£douard-Roulet,  S.  (Graville-Sainte-Honorino,  Franoe),  glass  bottles 271 

EDUCATION— 

Art  applied  to  industry— 
Austria — 

art  school  foT  glass  workers,  SteinsohSnau 873 

Great  Britain- 
Lambeth  (London)  Art  School 143 

Leeds  School  of  China  Painting  181 

Franoe— 

School  of  Fine  Arts,  Limoges 174,197 

India- 
School  of  Arts  of  Bombay 140 

Italy— 

Venice  and  Murano  Glass  Company 238,807 

United  States- 
pottery  schools  of  design  195 

Art  Training  School,  Philadelphia 246 

of  workingmen's  children  (see  Operatives). 

FORESTRY— 

France 898 

School  of  Forestry,  Nancy e 392,430 

Sweden — 

Royal  Forest  Institute,  Stockholm 405 

local  forest  schools 405,406 

Prussia- 
Forest  Academical  School,  Nenstadt 417,418,480 
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EDUCATION— Contlnned. 
FORB8TKT— 

Russia 418 

Forest  School,  Lissino 418-421 

inferior  local  schools 421 

schools  of  the  steppes 421,422 

Anadol 421,422 

Berdiansk 422 

Meikhaillolskoe 422 

India 420,430 

school  for  native  subordinates,  DehraDoon 429 

officers  educated  in  France  and  Germany 430 

Technical— 

Belgium 37 

EGYPT— 
Ceramics— 

tiles 200 

in  mosques .' 150 

imitated  in  Great  Britain 142 

imports  from  France 175 

Cotton— 

exhibit 430,440 

first  introduced  from  India 437 

American  seed  used 441 

cultivation 439 

promoted  by  the  government 439 

a  government  monopoly 441 

method  of 440-443 

ground,  character  required 440 

irrigation 440,442,443 

preparation... 440,441,442,443 

planting 440,443 

annually 441 

triennially 440,441 

care  after  planting 442,443 

in  pruning  441 

picking  and  gathering 441 

depends  on  inundation  of  the  Nile 440,442 

operatives — 

work  performed  by 441 

ignorant  and  poor 441,423 

disuse  of  improved  implements ..  441,442,443 

impossible  to  introduce  skilled  labor 461 

machines,  Implements,  used  in  cultivating — 

generally  antiquated  and  inefficient 441,442 

plows 440,441,442,443 

not  used  in  some  regions 441,443 

hoes    441,443 

spades  441 

briehe  (planting  implement) 443 

gins  441 

American 441 

presses 441 

varieties  produced— 

Ahmouni 443 

Bahll 443 

Bami6h  (cross -with  theokra) 439 

Belledi 439 

Journal 439,440 

Mftho 439,440 

Miskawi „ 443 

Nankin 439 

sea-island 441,450 

Boudon 439 

Surats 439.440 
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EGYPT— Continued. 
Cotton— 

production 439 

per  acre 441 

limited  by  government  monopoly 441 

decreasing 442 

exports 442,470,471 

to  France,  via  England 466 

imports— 

from  Malta 439 

manufactured  goods  from  Great  Britain 470,471 

home  consumption 47 1 

Glass— 

anciei* t  glass  ware  reproduced  in  Italy 307 

designs  imitated  in  Great  Britain 235 

Eichorn  (Sweden),  inventor  of  process  for  preparing  peat  (kultorf) 409 

Risen  und  Stahlgewerkschaft  (Eibiswald,  Austria),  circular  and  band  saws 45 

Ekman,  Gustaf  (Sweden),  iron-master 60 

Elba  (tee  Italy:  provinces). 

Emperor  Ferdinand  Bail  way  Company  (Austria),  steel  boilers 44 

Employers  (tee  Operatives). 
Enamels  (tee  Ceramics;  alio,  Gloss). 
Engines  (tee  Iron  and  Steel;  alto,  Machinery). 
England,  English  (tee  Great  Britain). 
Engraving  (tee  Ceramics;  alto,  Glass). 
Engraving  wheel  (tea  Glass :  machinery). 
Epinac  (France) — 

glass  manufacture 271 

Erndt,  Bemhard,  court  potter,  Vienna,  Austria 213 

porcelain  tile  stoves 213 

Ernie  (Paris,  France),  glass  toilet-boxes,  vases,  etc.,  enameled,  gilded 265 

Erzberg  iron  mountain  (Austria) 45 

Esperance  Iron  Works  (Liege,  Belgium),  sheet-iron  exhibited 39 

processes  employed 41 

Essen  (Rhenish  Prussia,  Germany) — 

steel  works  of  Baron  Krupp  at 80,32,33,96 

Esthonia  (see  Russia:  provinces). 
Eston  (England) — 

steel  manufacture  at 16 

Etching  (tee  Ceramics;  alto,  Glass). 

Etruria  Pottery  Works  (tee  Stoke-upon-Trent ;  alto,  Wedgwood). 

Etruscans,  ceramio  works  o£  imitated  in  Great  Britain ...,.         138 

glass  works  of,  imitated  in  Franco 273 

Great  Britain 2r3 

Eucalyptus,  Tasmanian  blue-gum  tree  (tee,  alto,  Forestry)— 

publications  on  its  properties,  cited 416 

Evans,  E.  P.,  manager  Boyal  Porcelain  Works,  Worcester,  England 139 

Exhibitions  (tee  International  Exhibitions). 

Fagexsta  Iron  Works  (Sweden) 61 

Faience  (tee  Ceramics). 

Faieneeriede  (Hen  (Gien,  Franee,  faience  manufacture* 166,167 

provision  for  the  welfare  of  operatives 167 

Fains  (France) — 

glass  manufacture 207 

Fairbanks  (E.  &.T.)  St  Co.  (Saint  Johnsbury,  Vt.),  scales G6 

Falkman,  L.  B.,  general  director  of  the  survey  bureau,  Sweden,  writings  on  the  use  of  peat, 

referred  to 408 

Fay  (J.  A.)  &  Co.  (Cincinnati,  O.),  wood-working  machinery 07 

Fell,  manufacturer  of  optical  glass 243,338 

experiments  in  glass-making 338 

Fibrous  plants  grown  in  India 430 

Field  (A.)  &  Sons  (Taunton,  Mass.),  tacks,  nails 67 

Fiji  (tee  Great  Britain:  colonies). 
Finland  (tee  Russia:  provinces). 
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Fire-bricks  (see  Ceramics;  alto,  Glass). 

Fishing,  under  the  control  of  forest  administration,  in  France 387 

Flamm  (France),  inventor  of  gas  furnace , 356 

Flattening  ovens  (see  Glass:  machinery:  ovens). 

Flaudrin,  decorator  of  the  Church  of  St.  Vincent  de  Paul,  Paris 148 

Flavoring  exhibit  of 395 

Flaxman,  John  (England),  vaso  modeled  by 142 

his  illustrations  of  Homer  engraved  on  glass 236 

Flemish  ware  (see  Ceramics). 
Flint  glass  (see,  alto,  Glass:  wares). 

definition  of 361 

composition  of 311 

Flint  stono  (see  Glass:  materials). 
Florcffe  (Belgium)— 

glass  m  an  uf  act  lire 300, 328 

Florence  (Italy) — 

early  manufacture  of  porcelain 118 

Florida  (see  United  States). 
Folguera  de  Langano  (Spain) — 

iron  m  anufacture 77, 78 

Fontainebleau  (France) — 

porcelain  manufacture 152 

Forges-les-Eaux  (France) — 

potter's  clay 328 

FORESTRY— 

(Notr.— The  forestry  exhibit  is  indexed  in  detail  under  the  title*  of  the  countries  repre- 
sented, viz : 

Austria-Hungary.  Germany  (and  states  of),        Portugal, 

Belgium,  Groat  Britain  (colonics  of),     Russia  (and  provinces), 

China  Italy,  Spain, 

Denmark,  Japan,  Sweden, 

France  (and  colonies),       Norway,  United  States. 

See,  also,  Cotton,  Education,  Fuel,  Maohinery.] 

classification  of  exhibits  (Group  V,  Class  44) 380 

Report  on  Forestry,  byF.  P.Baker 388-431 

at  Vienna  Exposition,  1873,  by  Dr.  John  A.  Warder,  referred  to 391 

"Forest  Conservancy  in  India,"  by  Dr.  George  C.  M.  Birdwood,  quoted 425, 427-431 

writings  on  forestry,  etc.,  referred  to 301,396,402,403,408,410,416 

illustration  to  the  report — 

Plate  XVHJ,  Pavilion  of  the  French  Administration  of  Forests  in  the  Trocaddro 388* 

description  of 882,383 

exhibit  of 391,382-396 

by  United  States  inadequate 423 

ignorance  on  the  subject  in  the  United  States 1..  391,382,423,424 

destruction  of  forests  in  United  States 392,423 

protective  and  remedial  measures  in  United  States 892, 423, 423 

woods  produced — 

acacia 416 

alder 395,398,413 

ash 895,398,413,415,416 

aspen 898 

babul 431 

bass 385 

beech 388,413 

birch 893,395,388,414 

caoutchouc 430 

cedar 385,415,416 

celtis 395 

cherry 895 

chestnut 398,402,413 

cinchona 430 

cork 394,400,401,403,413,415 

ebony 385 

elm 395,398,415 

eucalyptus 415,416 
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FORESTRY— Continued, 
woods  produced— 

fir 394,898 

hemlock 413 

hickory 385 

Juniper 304,413,416 

lao 430 

larch 394,398 

lemon 416 

locust 395,415 

lote 398 

magnolia 395 

mahogany 395 

maple 395,398 

master 415 

mulberry 468 

oak 893,395,398,402,413,414,415,416,417 

olive 415,416,468 

pine 894,895,398,403,412,413,414,415,416 

pistachio 416 

poplar 394,395 

resinous  trees 393 

sal 430 

sJaeu .^ 430 

spruce 895 

teak 427,431 

thuja 415,416 

walnut 395,398,413 

willow 395,398 

yew 394 

seen 415,416 

legislation  and  administration- 
Algeria 415,416 

Denmark 410-412 

Prance 396,401 

India 427-431 

Portugal 412 

Prussia 417,418 

Spain 413,414 

Sweden 404,405 

United  States 423,424 

education  of  foresters- 
France 392,398,430 

India 420,430 

Prussia 417,418,430 

Russia 418-422 

Sweden 405,406 

manufactures  and  uses— 

building  and  materials 400,402,406,407,415,416 

oabinetmaking,  furniture 400,402,415,416 

coloring  matter 415 

lampblack 407 

Spanish  black 401 

cooperage 407,410 

corks 400,401,403,415 

fencing 406 

fuel 400,403,406,407 

charcoal 400,403,406 

peat 407,409 

gun  stooks 402 

potash  (am,  alto,  Glass:  materials) 403 

props  for  mines,  piles,  telegraph  poles,  etc 400,416 

railroad  material 400,407,416,427,428 

resin  o  us  products ...403. 407 

ship-building 400,401,406.407 
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FORESTRY— Continued— 
manufacture  and  usee  of— 

tanning  materials 408,407,415,416,417 

utensils 400,402,407 

wheelwright's  materials 400,402,415,410 

wicker  work 400 

machinery — 

working  cork 401 

preparing  peat 406,409 

Portnuni,  Drury  (England),  report  on  pottery  at  the  London  International  Exhibition,  1871, 

150 


quoted 

Poster  ( England) ,  painter  on  porcelain 

Fourcault,  Frison,  &  Co.  (Dampremy,  Belgium),  glass  cylinders  and  sheets 

Pox,  Sampson,  manager  Leeds  Forge  Company  (England),  inventor  corrugated  flue  for  boilers.. 
Poyt  Freres  &Lemaire  (N.)  (Aniche,  France),  glass  cylinders 


134 

801 

21 

801 


FRANCE  (see,  also,  Aniche, 

Anzin, 
Aries, 

Aubervilliers, 
Baccarat, 
Barbast, 
Rayeux, 
Beauvais, 
Berry, 
Besseges, 
Blanzy, 
Bordeaux, 
Bourdoux, 
Chalons, 
Chauny, 
Chevrier, 
Choisy-le-Roi, 
Cirey, 

Clalrefontaine, 
Clairey, 
Clichy, 
Collobrieres, 
Creil, 
Creteil, 
Creusot, 
Croiamare, 


Douai, 

Douzy, 

Epinac, 

Pains, 

Fontainebleau, 

Forges-les-Eaux, 

Fresnes, 

Garde  Preinet, 

Gaat, 

Gien. 

Greu, 

Havre, 

Jeumont, 

Leroux, 

Lille, 

Limoges, 

Longchamps, 

Longwy, 

Lourohes, 

Lourroil, 

Lyons, 

Marseilles, 

Hegin, 

Montceau-les-Mines, 

Monterau, 

Montlucon, 


Moustiers, 

28ancy, 

Nevera, 

Oiron, 

Pantin, 

Paris, 

Portieux, 

Recquignies, 

Rive-de-Gier, 

Rouen, 

Saint-Arnaud-les-Eaux, 

Saint-Chatnond, 

Saint-Cloud, 

Saint-Denis, 

Saint^Gobain, 

S&int-Joseph-de-Bourget, 

Saint-Just, 

Saint-Yrieix, 

Sevres, 

Sireuil, 

Terre-Noire, 

Vauxrot, 

Verrille, 

Vieille-Loye. 

Vigen, 

Vincennes). 


Dieppe, 

support  of  the  Exposition  by  the  Government  of. 

people  of 

governmental  encouragement  of  railroad  building 

forestry 

Ceramics— 

exhibit 

list  of  exhibitors , 

collections — 

Ceramic  Museum,  Sevres 118, 

rise  and  growth  of  the  industry — 

early  manufacture  of  Sevres  ware 

encouraged  by  Louis  XV 

Napoleon  I 

governmental  encouragement — 

national  works  at  Sevres 120, 

instruction  in  design  and  decoration — 

School  of  Fine  Art  s  applied  to  Industry,  Limoges 

prizes  for  original  designs 

artioles  manufactured — 

fancy  articles,  flowers,  dress  ornaments,  bracelets,  etc 152,170, 

art  objects — 

vases,'  jars,  candlesticks 168, 164, 165, 166, 168, 170, 171, 172, 

vases,  plaques,  etc.,  mounted  in  metal 152  "56, 


8 

8,4 

98 

888,895 

153-176 
154-161 

152,108 

119, 120 
120 
121 

152,196 

174,197 
174 

174,107 

197,188 
17Q.172 
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articles  manufactured-- 
art  objects— 

canned  wood 162,170,171 

sculpture,  statuary 164,168 

table  and  toilet  sets,  trays 154,168,168,166,168,160,170 

plaques,  panels,  slabs 163,168,164,166,168,170,172,173,107 

architectural  objects,  monuments,  moldings 162,168 

domestic  utensils,  mugs,  Jugs,  ordinary  articles 160,175 

chemist's  articles • 175 

tfles 175,102,208,200 

enameled  out-door  iron  furniture,  vases,  etc 108,100 

iron  signs,  name  plates 100 

stove  tiles 213 

decoration 152,153 

transfer  printing 154,166,160 

photographs 172 

painting 154, 168, 166, 160, 170, 172, 178, 107 

nnderglase 154,172,173 

enamel 154,168,164,166,167-160,170,171,173,174,176,106-100 

on  metal 170,107,108,100 

on  lava 168,160 

color 154,162,168,164,165,166,168,160,170,172,173,174 

gilding 162,173 

molding  in  relief 154.162,160 

gra/Uo 162 

pdt4W-pdU 163,165,170 

pdUrapporUe 163 

perforated  work 163 

eloiionrU 166 

mqudi 166,168,170 

imitations  of  foreign  wares 

Indian 150 

Persian 160 

Chinese 166,168,170,173 

Japanese 166,167,170,171,173,174 

Italian 166,173 

imitations  of  ancient  wares 154,166,168,173 

Henri  II 173,174 

Limoges 107 

Nevers 154,173 

Bouen 154,166,173 

Beauvaia 154 

Lyons 154 

Monstiers 154,166,170,173 

Delft 166 

Marseilles 166 

Neiderviller 166 

Paliasy 171,172 

Sevres 172,173 

Saxon 173 

false  trade-marks  used — 

in  imitation  of  foreign  wares 178 

ancient  wares •. 172 


poroelain 120,152,153,163,165,170,172 

faSmiM 152, 158,154, 163, 168, 164, 166, 167, 160, 170, 171, 172, 173 

Sevres 152,163,166 

majolica 154 

stoneware 154 

terracotta 182 

rice  porcelain 163 

ivory  poroelain 163 

soft  porcelain  (pdUtmdre) 163,172 

enamels  on  lava 168,160 

earthenware  (torn  ds  pipe) 168 
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Ceramics— 
wares— 

nacreous  porcelain 171 

Pallssy 171,172 

Henri  II  (faience  d'Oimn) 173,174 

paste 163, 154, 163, 165, 168,176 

ivory 168 

slip 166,170 

glaze 153,154,163,160,171 

nacreous 171 

processes  of  manufacture— 

of  porcelain 153,164,171,172,173 

faience 135,153,166,169,173,174 

stabs,  plaques 162 

enamels 167,169,173,107,108 

transferring  photographs 172 

pdte-eur-pdte 186  note 

by  machinery 153,162,167 

hand 165 

fine  work 165,172 

ovens .162,167,169,172,173 

production 192 

of  porcelain 153, 17o 

faience 164,162,166,167,169 

tiles 175 

porcelain  materials 176 

materials  used  in  manufacture 152,176,105 

kaolin 120,153,154,167,176 

flint 153 

porcelain  earth 158 

sand 153,153,176 

feldspar 153,154,167,176 

clay 153, 154, 164, 167, 1£4, 828 

marl 153 

lead 153 

boracioacid 158 

oxide  of  tin 153 

lava 168,169 

of  enamels 171,176 

exports — 

to  Austria 197 

Japan 153,154,160 

Belgium 165,173 

Netherlands 175 

Great  Britain 176,197 

Algeria 175 

Egypt 175 

Brazil 175 

United  States 176,191,192,197 

imports— 

from  Great  Britain 158,154,193,194 

operatives — 

number  employed : 163,154,162,167,171 

women  and  children 154 

provision  for  the  welfare  of 167 

wages 171 

Cotton— 

consumption 465 

exports 466 

to  Great  Britain 466,467 

Switzerland 467,469 

Netherlands 497 

Italy 467 

Spain 467 

Austria 467 
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COOTOW— 

Imports 466,466 

from  United  States 465,466 

Great  Britain 466^466,467 

Brazil 466 

Egypt 406 

India 466,467 

FOEISTRT— 

exhibit 302-894 

by  the  government 802-394 

chalet  of  the  Administration  dea  Forets 389*,  392, 393 

Pavilion  dee  Garden 393 

by  individuals 302,304 

objects  exhibited— 
collections — 

geology 392 

entomology 392,803 

quadrupeds 393 

birds 393 

growing  trees 393 

seeds 303 

woods,  ornamental 894 

woods  for  construction 802, 894 

models,  plans,  views — 

reforesting  mountains 392 

retaining  hillsides 892,303 

transportation  of  t  imber 303 

forest  plantations 303 

oheese  factories 803 

implements  of  forestry 803 

wooden  objects,  tanks 304 

cork 304 

woods  produced,  varieties  of 302,803 

classification 808,800 

alder 308 

ash 398 

aspen 808 

beech 308 

birch 303,803 

chestnut 898 

cork 894,400,401 

ehn 808 

fir 808 

fruit  trees 808 

larch 808 

lote 808 

maple .         898 

oak 808,898 

pine 894,308 

poplar 804 

resinous 803 

walnut 808 

willow 308 

administration  and  legislation 806-800 

protecting  forests  from  destruction 806-300 

by  fires 420 

penalties 898,899 

custodians  under  Louis  XTV 897 

Republic,  Firnt  Empire,  eto 397 

modern:  Administration  dos  Forets 802,804,397,308 

education  of:  forestry  schools 302,898 

at  Nancy 480 

pay  of. 897 

functions  of 897,898 

Department  of  Forests 302,307,424,425 
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FORESTRY— 

forests— 

extent  of 808,400 

provision  to  increase... 383 

belonging  to  the  state 400 

communes,  institutions,  eto 400 

Individuals 400 

production 400 

consumption 400 

imports 400 

from  Algeria 400,401,417 

Belgium 401 

Corsica 401 

Germany 401 

Italy 401 

Norway 401 

Spain 401 

Sweden 401 

exports 401 

manufactures  and  uses 404 

musical  instruments 304 

building  materials 400 

fuel 400 

railways 400 

corks 400,401 

manufactured  by  hand 401 

machinery 401 

wine  oasks,  tanks 304 

Glass— 

exhibits 229,284,235,244,247-273 

varieties  of  products 284,235 

styles  and  designs- 
Arabian  257,264,266 

Bohemian 248,251,253 

English 257 

Etruscan 200,273 

Grecian 240 

Japanese 240,251,254 

Persian 250, 252, 253, 284, 2*5 

Soman 264 

Venetian 251,255,257,265,268,200 

excellence  of 288,361 

first  use  in  windows 344 

early  painted  windows  in  churches 345 

prices 289,333,350 

ornamentation — 

cutting 247, 248, 249, 250,251,252, 263, 255, 256, 257, 258, 262, 263, 264, 266,289, 339 

in  relief 252,253,254,256,257,265 

intaglio  273 

silhouette  patterns 267 

etohing 248,249,251,254,267,260,271,272,275 

by  acid,  by  hand 248,255,261,266,272,370 

transfer  from  printed  paper 250,255,265,266,273,370 

engraving 248, 249, 250, 251, 253, 254, 2M,  261, 2^  203, 264, 265/266, 267, 271, 276, 339, 370 

by  wheels 248,255,273,370 

colors  .  .247, 248, 249, 259, 251, 252, 254, 256, 258, 260, 261, 262, 263, 266. 268, 269, 271, 289, 304, 839, 350 

gilding  249,252,253,254,255,256,258,261,264,265,267 

silvering 254,255,259,260.262-264,266,267,358 

in  combination 250,261,252,253,256,257,261,265,260,350 

layers,  out  through  like  cameos 250, 254, 256, 260 

from  metallic  flakes 251,252,253,265 

aventurine 252,253,256,260 

staining  for  windows 271, 272, 273 

enamels 248,249,250,251,252,253,254,255,257,264,265,266,267,268-270,272,273,293 
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ornamentation — 

mosaics - 260 

mounting  in  metals 24*.  250, 251, 253, 255, 256, 257, 264, 265, 286 

depolishing .....248,249,261,253,254,256,257,261,262,263,264,266,269,271,839 

twisting,  knotting,  bending 248,249,250,251,253,257 

indenting 249 

spun  threads 249,257 

filigree 250,251,252,256 

crackling 251,252,256 

painting 251,254,257,258,261,265,269,272 

powdered 251,261 

oxidized  coating  or  lining 252,253,260 

imbedding  objects 252,253,266 

incrustation 254,255,257,265,269 

ruling  in  lines 267 

articles  manufactured — 

decorative  objects,  statuary,  monuments 247, 249, 264 

-vases,  urns,  dishes,  goblets,  decanters,  bowls 247,248 

249,250,251,252,253,254,255,256,257,258,264,265,266,269,273,339 

chandeliers,  candelabra 248,249,253,255,256 

caskets,  toilelrboxes 248,249,251,253,263,264,265,266 

fancy  articles,  paper  weights,  chessmen 248, 252, 253, 255, 262, 264, 266 

tablewares 249,254,256,257,258,265,266,339 

furniture,  tables,  flower-stands 249,252,262,268,264 

lamps,  lanterns 249,251,254,257,265,266 

baskets 231,256 

bottles  (ornamental) 249,251.253,254,258 

bottles,  demijohns,  carboys 254,258,261,270,271,360 

imitation  jewels,  beads 252,269 

reflectors 254,258 

mirrors    259, 26>264, 266 

globes 254,266 

candlesticks 254,266 

chemist's  ware,  jars,  stills,  flasks,  funnels 257, 258, 269, 270, 339 

deck-lights, bull's  eyes, roof-covering 259,260,269 

corrugated  window  panels,  etc 259, 261 

tiles  for  roofing 259,260,261,267 

slabs  for  flooring,  carriage-ways,  etc 260 

light-house  apparatus,  lenses,  rings 260,269 

door-plates,  signs 260,267 

cylinders 260,261,262,267,260 

clock  dials 261,267,268,269 

shades 262,352 

frames  for  mirrors  and  pictures 263,266 

plaques,  panels 266.267,269,272,273 

mosaics 269 

optical  objects,  spectacles 269 

tubes  for  levels,  gauges,  thermometers,  etc 269 


classification  of 234, 235 

crystal  (flint) 247, 248, 249, 251, 252, 253, 254, 256, 257, 258, 264, 266, 267, 274, 290, 861, 862 

definition  of 361 

muslin 248,249,250,251,252,253,257,288 

blown 248,249,250,251,252,253,254,256,267,260,264 

"metal"  of 249,252 

definition  of 235 

pressed 255,257,258,267 

molded 255,259,260 

plate 250,260,263,264,266,267,271,272,273,828,329 

cast -. 250,260 

doritrified 260 

window 261,262,267,271,301,345 

spun 269 
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rolled 836 

tempered,  toughened 837-340 

lime 874 

production 235,270,329,845,359 

exports 235,350 

Import*  of  American  pressed  glass  prevented  by  tariff. 255 

church  windows  from  Belgium 803 

materials 862,863 

processes 

blowing 345 

in  molds 251,270,871 

oxidizing 251,253,260 

catting 256 

coloring 260,278 

silvering 260,262,268 

powdering 261 

etching  by  printed  paper  transfers 265,266,270,273 

hydrofluoric  acid 256,271,272,273 

ink 273 

enameling 268-270 

polishing  plate-glass 332 

machinery — 

worked  by  hand 270 

power — 

hydraulic 255 

steam 255,270 

engraving 267 

by  the  wheel 255 

sandblast 255 

for  outting  glass 369 

for  pressing  glass 255 

grinding  mills 268 

furnaces 258,347,358,364,365 

Siemens 255 

BoBtras 255 

portable,  for  baking  china  and  glass 268 

melting 268,269,270,854,356 

Ponsard 270 

flattening 848,349 

gas 852,353 

annealing 354 

materials — 

sand 813 

fuel  used 847 

coal  255,258,270 

wood 258 

gas 270,852,853,854,856 

coke 354 

petroleum 357 

operatives- 
number  employed 255,258,270 

work  performed  by 258,384,865 

provision  for  the  welfare  of 270 

women  and  children  as 270 

Iron  and  Stkbl— 

exhibit 6-15,58 

special  pavilions 7, 10,  frontispieoe 

production 6,6 

ores 8,9,10,11,13,14,28,96 

iron 6,8,10,14,15,97,98 

steel 6, 8, 9, 10, 14, 15, 97, 98 
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iBOlf  AXD  STKBL— 

fael  used  in  manufacture — 

coal ~ 8,10,12,14.28,98 

briquets 14,90 

coke 10,11,12,14,98 

charcoal 11,12,14 

railroads  in  connection  with  iron  and  steel  works 8, 10 

general,  in  France 15^98 

manufactures— 
Iron- 
crude  and  pig 6,10,11,12,28 

merchant 11,15 

wrought •       12 

galvanized 9 

castings 6,9 

ferro-manganese 10,12 

ferro  Killcium 10 

spiegeleisen - 10, 12 

chrome 12 

steel 6,7,9 

cast,  ingots,  etc 7,9,11 

chrome 12 

displacing  iron 13, 14, 15 

engineering  constructions— 

bridges 8 

mines 8,12 

buildings 8 

ship-building 8 

machinery 7,12,13,58 

steam-hammers 7, 10, 13,  frontispiece 

engines 9,12 

marine 7 

locomotives 7,8,11,12 

boilers 7,8 

pumping 12 

agricultural 12,13,22,44 

beet-root  sugar 12 

field  trials  of. 13 

mining 12 

wood-working * 13 

textile 13 

railroad  material 10 

rails ., •. 6,7,8,9,11,12,14,98 

wheels,  axles,  etc 7,9,11,12 

springs 10,11 

cars 11 

armor  plates - 7,8,11 

cannon 9,10,11,12 

projectiles 9,10,11 

shipwrighting,  shafts,  propellers 7,10,11 

hardware,  chains 9 

stoves,  utensils 18 

tools,  saws 11,12,13,19 

cutlery 13,19 

bars,  beams,  sheets,  pipes,  wire 6,7,9,10,11,12,13,15 

machine  tools 13 

manufacturing  processes- 
dephosphorizing  iron  8 

Terre-Koire  steel  casting 9,18 

Bessemer.... 8,9,10,13,15 

Siemens-Cowper 10 

Siemens-Martin 7,8,9,10,11,15 

8iemens-Martin-Pernot 11 
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manufacturing  processes — 
furnaces — 

puddling 10,12 

Crampton  revolving 12 

Danks 7,8 

reheating 10 

Ponsard 10 

Pernot 11 

hot  blast — 

Cowper 8 

Neilsou 13 

Whitwell 8,18 

machinery— 

for  rolling  mills 9,10,11 

machine  shops 

decline  in  prices 88 

exports- 
ore 14 

coal 14 

briquets 80 

iron  and  steel  products 15 

Imports — 

ores  from  Corsica  11 

Algeria 12,13,88 

Italy 12,88 

Spain 12,13,14,77,68 

Elba  13 

Germany 13 

Belgium 13,42 

coal 14,98 

from  Belgium 14,42 

England 14 

Germany 14 

Wales 15 

pig-iron 90 

statistics- 
iron  and  steel  production 5,0,14,15 

ores,  exports  and  imports 13,14 

coal  production 14 

industry  affected  by  war  with  Germany,  1870-'71 26,27,97,98 

loss  of  Alsace  and  Lorraine 20,27,34,35 

payment  of  war  indemnity 28,98 

competition  from  Germany 34,35 

protective  legislation r 96,07,98 

operatives — 

wages 92,103,104 

day's  labor 98,104 

women  as 103,108 

children  as 103,104 

disadvantages- 
ores,  impure 98 

coal,  impure 96 

costly  transportation 98 

Textile  Fabrics— 
cotton- 
manufacture... 465 

excellence  of  designs 465 

exports 465,466 

to  Algeria 465 

Great  Britain 465 

United  States 465 

trade  in,  in  the  fifteenth  century: „ 465 
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AXGERIA  (Mi,  alto,  Algiers,  Bona,  Phflippeville)— 
Ckramiob— 
imports— 

tiles  from  France 176 

Cotton— 

exhibit 445 

from  Oran 445 

Fhilippevllle 445 

sea-island 445 

upland 445 

Nankeen 445 

imports  of  manufactured  goods  from  France 465 

FORESTRY— 

exhibit .- 884,416 

condition 414-417 

woods  produced,  varieties  of 415 

aoaira 416 

ash 415,416 

oedar 415,416 

cork 401,415 

elm 415 

eucalyptus  (blue  gum) 415,416 

Juniper 416 

lemon ! 416 

locust 415 

master 415 

oak 415,41*417 

olive 415,416 

pine 415,416 

pistachio    416 

thuja 415,416 

seen 415,416 

manufactures  and  uses- 
corks 401,415 

bunding 415 

oabinetmaking,  furniture 415,416 

dyeing 415 

tanning 1 415,416,417 

wagon-building 415,416 

ship-building 416 

cooperage 416 

railway  material 416 

forests- 
extent  of 415,416 

in  department  of  Algiers 415 

Constantino 415,416 

Oran  415 

belonging  to  grantees 415 

tribes,  villages 415 

cultivation 414,415 

acclimating 416 

protective  laws -r 415 

protection  against  fires   415,429 

exports 415,417 

to  France 401,417 

Great  Britain 417 

Italy 417 

Iboh  and  Steel— 

production 75,81 

ores 81 

for  Bessemer  steel 88 

fuel  used  in  manufacture- 
coal 81 

coke 81 

33  V  B VOL  3 
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COLONIES- 
ALGERIA— 

IRON  AND  STEEL— 

manufactures— 

pig-iron • 81 

exports — 

coal 81 

ores 81,88 

to  France 12,13 

Great  Britain '. 25 

COCHIN  CHINA- 
COTTON  exhibit  444 

Forestry  exhibit 394 

GABOON—. 

Cotton  exhibit 444 

Forestry  exhibit 394 

GUADELOUPE- 
COTTON  exhibit  445 

Forestry  exhibit 394 

GUIANA- 
COTTON  exhibit 444 

FonESTHY  exhibit 394 

MARTINIQUE- 
COTTON  exhibit  444 

FORESTRY  exhibit 394 

NEW  CALEDONIA- 
COTTON  exhibit 444 

Forestry  exhibit : 394 

OCEANICA— 

Cotton  exhibit,  from  Tahiti  444 

Forestry  exhibit 394 

REUNION  (formerly  Bourbon  Island)— 

Cotton  exhibit 444,445 

sea-island  cotton 445,450 

SENEGAL- 
COTTON  exhibit  445 

Forestry  exhibit 894 

Francis  I  style  (see  Ceramics). 

Frankinet  &  Co.  (Marcbienne- Zone,  Belgium),  glass-making  tools 298,299 

Fredcn  (Germany) — 

glass  manufacture .' 329 

Frederick  II,  King  of  Prussia,  promoter  of  ceramic  industry ISO 

Fredericksburg,  Va — 

early  iron  manufacture 09 

Free  trade  (see  Protective  legislation). 
French  Guiana  (see  France :  colonies). 
Fresnes  (France) — 

glass  manufacture 281,262 

Fribourg  (see  Switzerland :  cantons). 

Fuchs,  Max  J.  (Paris,  France),  glass  toilet-boxes,  mirrors 288 

.Fuel  (tee,  alto,  Glass ;  also,  Iron  and  Steel)— 
charcoal — 

in  iron  and  steel  industry  and  general  manufactures— 

Austria-Hungary 44,45,48,47 

Belgium 40 

France 11,12,14 

Great  Britain 80 

Italy 79 

Japan 88 

Russia 50,51,58 

Spain 78 

Sweden 51,57,59,00,408 

Switzerland 80 

Turkey 80,81 

United  States 70,73 
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charcoal — 

in  household  and  general  use- 
France 400 

Italy 403 

Russia 419 

United  Statos 395 

coal — 

worl  d'e  production 25 

in  iron  and  steel  industry  and  general  manufactures — 

Austria-Hungary 45,46,47,49,88 

Belgium 36,39,40,42 

France 8,10,12,14,28,42,98,400 

Algeria 81 

Germany 28,29,33,85,88 

Prussia 28 

Saxony 28 

Silesia 28 

Westphalia 14,28,62 

Great  Britain 19,20,24,25,26,35,106 

England 25,106 

Wales 90 

New  South  Wales 83,88 

Canada 84,85 

Nova  Scotia 84 

Vancouver's  Island 84 

Cape  of  Good  Hope 82 

India 82,88 

Natal 82 

Greece 80 

Italy,  wanting  in 78,79,88 

Norway,  wanting  in 76 

Portugal 78,88 

Russia 51,52,56,57,02,88,99 

Spain 76,78,88 

Sweden 61,62,88 

Switzerland,  wanting  in 80 

Transvaal  Republic 81 

Turkey 81,88 

United  States 28,66,70,78,74,84,85 

in  glass  manufacture— 

Austria-Hungary 372 

Belgium 301 

France 255,258,270,345,364 

Great  Britain 362,365 

Norway 310 

United  States 355 

in  household  and  general  use- 
Africa , 81.82 

Argentine  Republic 86 

Bolivia 86 

Brazil 86 

Chili 86 

China 82,88 

Colombia,  United  States  of 86 

Japan 88,88 

Madagascar 82 

Mexico,  wanting 85,86 

Orange  Free  State 82 

Peru 86 

coal  briquets— 

in  iron  and  steel  industry  and  general  manufactures- 
Belgium 40,42,90 

France 14,90 

Germany 90 
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coal  briquets— 

in  iron  and  steel  industry  and  general  nianufaotures— 

Great  Britain ; 90 

Italy,  imported  from  France 90 

United  States 90.91 

coke- 
in  iron  and  steel  industry  and  general  manufactures— 

Austria-Hungary 46, 48, 47 

Belgium 38,40 

France 10,11,12,14,98 

Algeria 81 

Germany 28,30,36 

Great  Britain 19,21,70 

Italy 79 

Russia... 53 

Spain 78 

Sweden 60,61,62 

United  States 70,73 

in  glass  manufacture- 
France 35* 

gas- 
in  glass  manufacture- 
general  use  of,  in  Europe 352-358,364 

Austria-Hungary 353,856 

Belgium 299,301,352,353 

France „ 270,362,853,354,356 

Germany 353,355 

Great  Britain 352,353 

Norway 309 

Portugal 353 

Russia 353 

United  States 332,352,353 

peat— 

in  iron  and  steel  industry  and  general  manufactures— 

Austria-Hungary 46 

Sweden 60 

in  glass  manufacture— 

Austria-Hungary 355,872 

Norway 310 

in  household  and  general  use- 
Germany— 

Hanover 409 

Westphalia 409 

Sweden 407-409 

United  States 407,408 

petroleum — 

in  iron  and  steel  industry  and  general  manufactures— 

Pennsylvania 857 

in  furnaces,  boilers,  etc. — 

France 857 

in  locomotives — 

France 367 

wood- 
in  iron  and  steel  industry  and  general  manufactures — 

Austria- Hungary 45,46 

Norway,  wanting  in 76 

Sweden 60,406,407 

in  glass  manufacture— 

Austria-Hungary  and  Bohemia — 355, 372, 374 

France 258,364 

Great  Britain,  exhausted  in 362 

Norway        309 

United  States 864 
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wood- 
in  household  and  general  use— 

France - 400 

India 480,431 

Italy 408 

Sweden 408,407 

Fulham  (England) — 

porcelain  manufacture 119 

Furnaces  (tee  Glass;  also,  Iron  and  Steel;  alto,  Machinery). 

"Fustian,"  cotton  goods,  derivation  of  the  name 467 

Gabions  (Bohemia,  Austria)— 

glass  manufacture 208,873 

(Gaboon  (tee  France:  colonies). 

Gaffield,  Thomas  (Boston,  Mass.),  glass  manufacturer 246 

writings  on  glass-making,  etc 316,317 

Gelid*  (see  Austria-Hungary :  provinces). 

Galle  (Nancy,  France),  vases,  etc.,  of  engraved  and  enameled  glass  264, 293 

Galloway  &  Son  (Manchester,  England),  steam-engine 22 

Gans  &  Co.  (Budo-Pesth,  Hungary),  iron  railroad  crossings,  car- wheels,  projectiles,  etc 44 

Garde  Freinet  (France) — 

cork  manufacture 401 

Gamier  (France),  architect  of  the  Academy  of  Music,  Paris 164 

Garnkirk  (Scotland)— 

fire-brick  manufacture 220 

Gas  (tee  Glass :  fuel  used  in  manufacture ;  also,  Fuel). 
Gas  furnaces  (tee  Glass:  machinery:  furnaces). 
Gast  (France)— 

glass  manufacture 257 

Gene  (Sweden)— 

pottery  manufacture 185 

GeonToy  4k  Co.  (Gien,  France),  manufacturers  of  faience 166,167 

provision  for  the  welfare  of  operatives     167 

Geology,  Museum  of  Practical  (tee  London). 
Georgia  (tee  United  States). 

Georgio  (Andreoli)  da  Gubbio  (Italy),  inventor  of  nacreous  glaze  on  majolica 118, 171 

GERMANY  (tee,  otto,  Aix-la-ChapeUe,  Dusseldorf,  Neudeck, 

Berge-Borbeok,  Essen,  Neustadt, 

Berlin,  Freden,  Nymphenburg, 

Black  Forest,  Hamburg,  Sayner, 

Boohum,  Hayange,  Stiring-Wendel, 

Bremen,  Klingenberg,  Stolberg. 

Brunswick,  Mannheim,  Vallerysthal, 

Goburg,  Meissen,  Walburg, 

Cramplan,  Mezieres-le-Metz,  Waldhof). 

Dresden,  Moyeuvre, 

operatives  (tee,  alto,  Iron  and  Steel)— 

wages  of 105 

women  as 105,108 


production 192,193 

imports  from  Great  Britain 193,104 

porcelain  stoves 213, 21 5 

materials- 
clay 828 

Cotton— 

consumption '..  468 

exports  to  Switzerland 469 

imports 468 

trade  in  the  fifteenth  oentury 469 

Fobmtbt— 

no  exhibit 896 

exports  to  France 401 

pine  wood  used  in  constructing  musical  instruments 394 
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GERMANY— Continued. 
Glass— 

not  represented  at  the  Exposition 244,369 

bad  taste  in  designs 208 

articles  manufactured— 

window-glass 801,353 

plate-glass 828,829,832,353 

soluble  glass 348 

flint-glass 853,361 

bottles 853,360 

lime-glass 862,871,374 

"mineral  wool,"  "silicate  cotton" 37G 

manufacturing  processes — 

machinery  for  polishing  plate-glass 332 

gas  furnaces 853 

machine  for  cutting  glass   869 

imports— 

from  Belgium 803 

exports- 
day  to  United  Statt  a   327,826 

potash  to  France 868 

materials- 
lead 868 

lB<«  AKD  Stkbl 26-36 

no  exhibit  of 5,26 

production 6,26 

ores 12, 28, 1:9,31,33,34, 35 

iron 6,27,28,31 

steel 6,27,26 

fuel  used  in  manufacture— 

coal 28,29,38,85,88 

lignite 28 

bituminous 28 

briqnets 90 

ooke 28,80 

manufactures— 

iron 6,28,86 

pig  and  crude  6,27,29,30,31,34,36 

castings 27,32,36 

spiegeleisen 82 

steel 6,27,28,80,31,36 

eastings,  ingots 31,32,33,36 

forgings 83,36 

tin 36 

bars,  beams,  sheets,  plates,  pipes,  wire 81, 82, 33, 36 

cannon,  projectiles 82,33 

cutlery 33 

hardware,  chains 88, 84, 36 

tools 33 

agricultural  implements 33 

tin  plates 36 

wire  rope,  cables 36 

parts  of  buildings 33 

railroad  material 32 

rails 31,82,36 

iron  sleepers 82,33 

wheels,  axles 82,88,34 

springs 32 

railway  oars 83,97 

machinery 33 

agricultural 34 

beet-root  sugar 34 

textile 84 

engines 82,84 

locomotives 84,97 

steam-hammers  ...    7,82 
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GERMJLNY— Continued— 
Ibon  and  Stebl— 
manufactures— 

machine  tools 83,84 

manufacturing  proceeaea 29,30,58 

Bessemer 28,29,80,81,88,88 

Siemens-Martin 81,84 

Meier's  steel  easting 83 

furnaces— 

blast 29,80,33 

regenerative- 
Siemens 81,82 

puddling— 

Lemund 82 

Bicheronx 82 

hot  blast — 

Whitwell 29 

Cowper-Slemens 29,30 

manufacturing  establishment**  28,17,29,80,81,82,33,84,98,97 

railroads  In  connection  with  manufacturing  establishments 32 

general,  in  Germany 36,94,97 

exports- 
ores 36 

to  France 18 

coal,  coke 86 

to  Belgium 42 

Russia 57 

Sweden 62 

pig-iron  27,86 

to  Belgium 42 

machine  tools 34 

locomotives— 

to  Russia 34 

imports- 
coal,  coke,  etc  36 

from  Great  Britain 29,36 

iron  and  steel 27,36 

from  Great  Britain 29,35,102 

ores 29,80,36,88 

from  Spain 32,33,84,77 

difficulties- 
phosphorus  in  ores 28,30,32,35 

cost  of  transportation 28, 29 

foreign  competition 29 

Great  Britain 20,29,35,102 

Fiance      34,35 

protectivo  legislation 29,35,96 

operatives- 
wages 90,97,105 

unemplo.\  ed 96, 97, 103 

steel  displacing  iron *        81 

in  rails  31 

axles,  wheels 83 

iron  displacing  wood — 

in  railway  cars 33 

permanent  ways 33, 89 

buildings 83 

telegraph  poles 33 

Industries  stimulated  by  acquisition  of  Alsace  and  Lorraine 26, 31, 84, 85 

French  indemnity 26,27,96,98 

rapid  growth  of 27 

depression  of 36,96,97,98 

Tixtilb  Fabrics— 
cotton — 

manufacture 468 

consumption  „ 468 
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GERMANY— Continued. 
Textile  Fabrics—. 
cotton — 

imports  from  Great  Britain 468 

exports  to  United  States 460 

Great  Britain  in  1862 470 

STATES  AND  PROVINCES- 
ALSACE-LORRAINE— 

transfer  from  France  to  Germany 26,27,34,35 

Ikon  and  Steel  industry  in 6,27,29,31,34,35 

ores. 28,84 

Bessemer  steel  manufacture 30 

BAVARIA— 

iron  ores 26 

Ceramics— 

porcelain  manufacture 110,120 

Glass— 

manufacture  of  blown  plate-glass 330 

early  use  of  painted  windows  in  churches 845 

Iron  and  Steel  industry 20 

Bessemer  steel ^ 30 

Textile  Fabrics— 

cotton  manufacture t 468 

BRUNSWICK— 

wages  of  operatives -. 105 

HANOVER— 

preparation  of  peat  by  machinery 400 

PRUSSIA— 

coal  deposits  in  Rhine  districts 28 

iron  ores 28 

Ceramics— 

porcelain  manufacture 120 

encouraged  by  government 120, 195 

stoves,  stove  tiles 213,215 

Cotton— 

consumption 408 

Forestry— 

administration 417,418 

officers  and  guards,  organization  and  functions  of 417, 418 

pay  and  perquisites 417, 418 

education  o£  Forest  Academical  School,  Neustadt 417 

Iron  and  Steel  industry 20,30,32 

Bessemer  steel 30 

Textile  Fabrics— 

cotton  manufacture 4G8 

imports  from  Great  Britain 468 

SAXONY— 

coal  deposits 28 

iron  ores 28 

Ceramics— 

porcelain  manufacture 119,121 

ornamentation 110 

encouraged  by  government 195 

Cotton— 

consumption 468 

imports  from  India 468 

United  States 468 

Great  Britain 468 

Iron  and  Steel  industry 28 

Bessemer  steel SO 

Textile  Fabrics— 

cotton  manufacture 468 

exports  to  United  States '. 469 

SILESIA— 

coal  deposits 28 

iron  and  steel  industry 84 

ores 28 
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GERMANY— Continued. 

STATES  AND  PROVINCB8- 
THURTNGIA— 

wages  of  operatives 106 

WESTPHALIA— 

FORJESTBY— 

preparation  of  peat  by  machinery 409 

Iboh  and  Stibl  industry 80,88,34 

wire,  wire  ropes,  eto 88,45 

ores 28 

ooal 28 

exports- 
coal  to  Sweden 62 

France 14 

depression  in  maun  fanfares 97 

operatives,  wages  of 105 

WtJBTEMBERG— 

iron  ores 28 

Germany,  Crown  Prinoess  of,  gold  medal  from,  for  porcelain  decoration 147 

Gibus  &Redon  (Limoges,  France),  porcelain  manufacture* 185,186 

Glen  (France) — 

faience  manufacture 166,107 

Gillet,  F.  (Paris,  France),  decorator  in  enamel  on  pumice-stone  lava  168,169 

Girardin,  C.  (Paris,  Franoe),  mirrors 264 

Glasgow  (Scotland) — 
ceramic  manufacture— 

flre-briok 220 

GLA8S— 

[Note.— The  glaee  exhibit  ie  indexed  in  detail  under  the  HUee  of  the  producing  cottntriee, 
vie: 

Arabia,  Great  Britain,  Portugal, 

Austria-Hungary,  Greece,  Bussia, 

Belgium,  Italy,  Spain, 

China,  Japan,  Sweden, 

Egypt,  Netherlands,  United  States. 

France,  Norway, 

Germany,  Persia, 

Bee,  aleo,  Education,  Machinery,  Operatives,  Protective  legislation.] 

classification  of  exhibits  (Group  m,  Class  19) 228 

Bbtobt  on  Glass  and  Glass  Ware,  by  William  P.  Blakb 227-242 

Charles  Coln£ 248-387 

Glass  at  Paris  Exposition,  1867,  by  United  States  Commission,  referred  to 243 

Vienna  Exposition,  1873,  by  United  States  Commission,  referred  to 243 

French  Commission,  referred  to 243 

Centennial  Exhibition,  1876,  by  United  States  Commission,  referred  to.         243 

British  Commission,  referred  to 243 

French  Commission,  referred  to 243 

writings  on  glass  manufacture  referred  to 245, 246, 297, 81 6, 3 17 

exhibit  of 229,244,245 

by  United  States  inadequate 244 

list  of  jurors  of  Class  19 229,230 

awards  in  Class  19 280-234 

properties  of 311,316,837,338,886 

action  of  heat 311,312,817,819,887,386 

annealing 312,337,338,839,352  * 

blow-pipe 311,313,860,367 

air 316,885,349 

light 316,817,346 

water 317-319 

acids 318,819-321,838,342 

materials  and  ingredients 311,312-324,359 

Silica 311,313,315,318,323,342,344,373 

sand 818, 314, 315, 820, 830, 841, 342, 346, 352, 359, 362, 863, 364, 374 

quarts 318,372,373 

silex 313 
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materials  and  ingredients— 
silica— 

rock 813 

crystal 813 

sandstone 813,814,816 

flintatone 313 

niter 302 

potash 290, 311, 312,  313, 314, 316, 818, 310, 320, 322, 323, 341, 342, 348, 351, 859, 382, 363, 364, 372, 374 

soda 311, 312, 813, 314, 816, 818, 820, 323, 324, 330, 342, 344, 348, 361, 359, 364, 372, 374 

lime 311,312,313,314,318,320,321,322,830,342,344,348,359,364,373,374 

magnesia 311,313,314,318,320,321,324 

cryolite 243 

lead 290,311,312,313,317,320,321,322,361,362,863,364,373 

iron 311,313,314,315,318,820,321,322,329,344,359 

alumina 811, 313, 314,815, 818, 320, 321, 322, 844 

charcoal 312,314,330,374 

baryta 814,821,322,323,324,864 

water 318,341 

bismuth 821,822 

zinc 322, 8G3 

arsenic -  .  330, 346, 378 

acids — 

hydrofluoric 255,268,272,278,313,320,838,370 

hydrochloric 319,821,822,823,349 

hydrosulphuric 319,320 

nitric 323 

boric 324 

boracic 364 

coal  (powdered) 346 

copper 344 

cullets 880,848,358,359,363,364 

slag  from  iron-furnaces 874-377 

used  in  enamels — 

lead 311 

oxide  of  tin 311 

arsenious  acid 311 

used  in  coloring  glass,  silvering,  etc. — 

bones,  calcined 351 

cryolite 851,352 

zinc 852,364 

litharge 363 

chrome 256 

charcoal .311,351 

borax 351,873 

sulphur 311,351 

lead 351 

manganese 811,817,344,846,351,862,864,373 

mercury 3S4 

tin 834,351 

silver 334-336,351,363 

platina 336 

cobalt 330,351 

iron 350,351,363 

copper 351,363 

sawdust 851 

ocher 351 

antimony 851,863 

uranium 351 

processes  (tee,  alto,  Machinery)  811, 812 

manufacturing — 

tempered  glass 337-346 

compressed  glass 340,341 

soluble  glass 341, 342 

window  glass 845,346,348,358 
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manufacturing- 
fluted  glaea 850 

shades 852 

bottles 858,856,858-360 

flint  glass 862-365 

doubled11  flashed  "glass 367 

lime  glass 871 

coloring  glass 268,269,811,810,850-362 

blues 350 

London  smoke 350 

black 851 

purple 851 

yellow 851 

green 851 

reds 851 

opal 851 

ontting 868,369,370 

engraving 868,870 

refining 372 

pressing 377-887 

devitrifying 316 

analyzing   321,824 

bronzing 236 

onyx-glass  engraving 237 

blowing  glass  in  combination  with  metal 240,308 

cameo-glass  cutting 240,241,256,274 

etching  by  printed  paper  transfer 250. 265, 266, 270, 273, 870 

blowing  in  molds 251,808,358,359,365,366,371 

crackling 251,293 

oxidizing  by  acids 252,253 

fuel  used  in  manufacture 352,864 

coal    255,258,270,301,310,345,382,364,365,872 

wood 258,309,355,362,304,372.374 

gas 270,2.9,300,301,309,332,352-358,364 

peat    310,355,372 

coke •. 854 

petroleum 356,357 

ornamentation — 

engraving,  carving 285, 287, 241, 250, 264, 271, 272, 274, 275,  J76,  L\S0, 282, 289, 290, 302, 861 

etching 23",  241, 268, 271, 272, 283, 802 

colors 287,250,265,268,272,291,295,801,308,304,307,309,343,350-352,361,378 

iridescence 236,271,277,291,295,319 

bronzing 236 

smalti  tints 241 

metallized 288 

aventurine 304 

resulting  from  exposure  to  sunlight 317 

moisture 818,319 

enameling 289,264-267,292,850 

cameo  outting 240 

mosaics 241,304,308,809 

outting 247,254,277,285,280,290,292,294 

crackling 251,252 

decorating  windows 267,271,272,803 

filigree 807 

making  aventurine 256 

silvering  plateglass 260,262,263,834-336 

powdering 261,298 

coattag  with ''vitrified  stone  ware" 262 

enameling 268 

"plastic  etching" 278 

etching  with  ink 273 

metallizing \ 288 
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ornamentation- 
making  glass  iridescent 281,988 

imbedding  metallio  flakes \ 294 

manufacturing  plate-glass 890-834,868,355 

casting 331 

rolling 381,336 

annealing 312,331 

grinding 332 

polishing 832,838,380 

smoothing 383 

collections  of— 

Library  of  the  Vatican,  Bome 289 

Signor  Castellani's 238,239 

Slade 239 

Murano  Museum,  Venice 238,240 

British  Museum,  London 240,241 

St  Mark's  Treasury,  Venice 240 

National  Museum,  Naples 240,241 

Vienna  Museum 297 

wares — 

varieties  of,  produoed * 234 

Venetian 280.280,282,284 

blown 239,277,282,289,294,295,304,368,366,806,387,371 

murrhine 240,852 

pressed 255,377-867 

superiority  of  American 244, 264, 266, 299, 365, 387 

lime,.white 244,311,361,362,871,373,874 

muslin 250,252,802 

plate 269,260,299,300,813,314,328-887 

window 261, 262, 301, 302, 844, 348 

mirrors 962-264,300,302 

glass  signs 267 

bottles  270,271,809,819,358-360 

flint 274,277,809,311,319,320,361,362,363 

spun 288,296 

crystal 

Bohemian 290,: 

woven 808 

tempered,  toughened 387-840 

compressed 340, 341 

soluble 341-344 

iluted 360 

doubled,  "flashed" 367 

slag-glass 374,375 

"  mineral  wool " 376, 877 

stross 811 

crown 319,345 

prices- 
recent  increase  in 243, 244 

in  France 888,834,850 

GreatBritain 280 

Belgium 289,299,829,846 

Bohemia 297 

illustrations  to  tbo  report- 
Plate  XVII. — Imitations  of  Arabian  glass  ware ;  J.  &  L.  Lobmeyr,  Vienna 282* 

Figure  11. — Engraved  jug ;  Thomas  Webb  &  Sons,  Stourbridge,  England 275* 

Figurel2.— Do 276* 

Figure  13.— Do 276* 

Figurel4.~ Do 276* 

Figurel5. — Do 277* 

FigurelO.— Do 278* 

Figure  17.— Do 279* 

Figure  18. — Engraved  decanter ;  James  Green  &  Nephew,  London,  England 280* 

Figure  19.— Do  281* 
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illustrations  to  the  report — 

Figure  20.— Engraved  vase ;  Hodgetts,  Biohardson,  &  Son,  Stourbridge,  England 282* 

Figure  21.— Do 283* 

Figure  22.— Do 284* 

Figure 23.— Candelabrum;  F.  &C.  Osier,  Birmingham,  England 280* 

Figure  24.— Chandelier ;  the  same    287* 

Figure  26.— Venetian  rases,  goblets,  etc ;  Venice  and  Murano  Company,  Venice 800* 

Glase  (f  ee  Ceramics). 
Glenboig  (Scotland)— 

fire-brick  manufacture 215-225 

Glenboig  (Scotland)  Fire  Clay  Company,  fire-bricks 215-225 

Globe  Nail  Company  (Boston,  Mass.),  machine-made  nails 66 

Glocas,  a  province  of  Spain,  cotton  cultivated  in 446 

"Glory-holes"  (tee  Glass:  machinery:  furnaces). 
Gloucester  (England)— 

Cathedral,  ancient  tiling .' 201 

Qobbe,  iSmile  (Aniohe,  France),  inventor  of  glass  furnace  burning  coke  and  gas 854 

Gonds,  tribe  in  British  India,  destruction  of  timber  by 427 

Goode,  "W.  (England),  etchings  on  porcelain    186 

Good  Hope,  Cape  of  (tee  Great  Britain:  colonies). 

Gosse,  Veuve  P.  (Bayeux,  Franco),  chemical  porcelain  ware 175 

Gothenburg  (Sweden)— 

faience  stove  manufacture 185 

Gothic  style  in  decoration  (see  Glass). 
Government,  American  (tee  United  States). 
Graff  (tee  De  Graff). 
Qrqflto  (tee  Ceramics). 
Grand  Tower,  Mo.— 

glass-making  sand 814 

Granville,  Earl  (North  Staffordshire,  England),  iron,  ores,  coal 20 

GREAT  BRITAIN— 

representation  at  International  exhibitions 4 

excessive  industrial  development 108, 106, 107 

Iron  and  Steel  Institute  of 91 

Ceramics— 

exhibit 180-147 

list  of  exhibitors 180-182 

collections ,. 116 

South  Kensington  Museum,  London 116,117,135,186 

Museum  of  Practical  Geology,  London 118, 139, 140 

British  Museum,  London 201 

rise  and  growth  of  the  Industry 118-121 

early  manufacture  of  tiles 118,121,201,205,207 

porcelain 119,120,121 

pottery,  earthenware 119, 120, 135 

salt-glazing 119 

printed  ware 119 

condition  of  the  industry 192, 194 

recent  progress  in 117,189 

promoted  by  international  exhibitions 117 

example  of  other  producers 117 

imitation  of  foreign  wares- 
Chinese 188,140,141 

Egyptian  designs 142 

Etruscan  designs    188 

Flemish 118 

Henri II  (faKenee  d'Oiron) 138, 135, 136*-138* 

Indian 150 

Japanese 188,184,189,140 

Limoges 141 

Pompeiian  designs 134 

imitated  in  France 154 

India 149 
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GREAT  BRITAIN— Continued. 
Ceramics— 

article*  manufactured— 

vases,  jugs 138, 184*,  186*.  138*,139, 142, 144* 

table  and  toilet  sets 134,130,140.141.142,143 

plaques,  panels 118*.  130*,  183, 186*,  187*,  188*.  141, 142, 143, 14*  146*.  152*.  178*.  180*.  181* 

187*,  188*,  210*.  212* 

art  objects,  statuary,  fountains 134, 140, 143 

tiles 118,121,183,144147,200-212 

fancy  objects,  trays,  paper-weights,  etc 188 

architectural  objects,  pulpits,  fonts,  columns,  memorial  tablets,  baths,  Are  places, 

etc 144,205,206,207.208,210 

enamel  on  metal  signs 109,200,204 

fire-brick    -J  15-225. 826 

sanitary  stone  ware  225 

ornamentation — 

printed  transfers 119,188 

painting 184,189,140,143,145,147,208 

underglaze 133,134,141 

etching 136 

incised  work 144,210 

graJUo 142.210 

inlaying "...  136,140,205 

pdU-mrpdU 133,185,186,137,138,142,145 

aventurine 141 

enamel 133,139,140,141,147,203,204,210 

colors 188,184,136,137,138,140,141,142.143,145,203 

gilding 134,138,139,140,141 

perforated  work 134. 141 

pdts-ehanffeante 135 

depolishing 140 

Instruction  in  design  and  decoration — 

Lambeth  Art  School,  London  143 

School  of  China  Painting,  Leeds 131 

prizes  for  art  decoration 146,147 

false  trade-marks  used 140,141 

in  imitation  of  foreign  wares 140 

ancient  wares 141 

processes  of  manufacture — 

ingredients  of  porcelain 139, 140 

paste 120,140 

Doulton  ware 1 46 

tiles 212 

fire-bricks 217,218 

tiles 202,203,205,210-212 

fire-bricks 216-225,326 

by  machinery 212 

mixing  materials 212,221 

molding  brick 222 

by  hand — 

hnework 148,144,210,212 

fire-brioka 222,223 

furnaces,  kUns 212,223,224 

wares  and  decorations  in  manufacture— 

porcelain 119,120,121,134,186,137,139,140,141,142 

earthenware 119,134,185,148 

Bookingham  ware 120 

queensware  (Queen  Charlotte) 142 

/atones 134,135,141,145 

Worcester  ware,  old 140,141 

modern 141 

Doulton  ware 143-145 

terra-cotta 144, 147 

majolica 203,205,206 

glaze 119,185,186,187.139,141.142,143 
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Ceramics— 

wares  and  decorations  in  manufacture— 

slips 134,1*2,1*3,144,145 

paste 186-138,140,142 

exportB 102-194 


to  Australia 193,194,211 

Brazil 198,194 

Canada,  etc 194 

Cape  Colony- 193 

France 163,164,193,194 

Germany 193,194 

India 193,194 

Italy » 193 

Netherlands 193 

South  America 193 

Spain 198 

United  States 191,102,198,194,211,212,827 

materials :  clay 828 

to  Sweden 184 

imports— 

from  France 175,197 

COTTOK— 

efforts  to  obtain  supply  indepen  dently  of  United  States 437, 488 

by  promoting  cultivation  in  India 487, 438 

Africa 438 

imports 466 

from  Brazil 449,466 

Egypt 466 

France 466,467 

India 466 

United  States .466.473,474 

exports  (re-exports  of  raw  cotton  and  yarns) — 

to  Austria... 469 

Belgium 467 

China 471 

Denmark , 470 

Egypt 470 

France 465,466 

Germany 468 

Greece 448 

Italy . 468 

Netherlands 470 

Portugal 467 

Russia 470 

Spain 467 

Sweden 470 

Turkey 470 

consumption 466,471 

Forestry— 

exhibit 896 

imports:  cork  from  Algeria 417 

Glass— 

exhibit 229,285-288,245,274-284 

collections — 

South  Kensington  Museum,  London 291 

styles  and  designs- 
Arabian  286 

Assyrian 235 

Byzantine 235 

Celtic 285,280 

Egyptian 235 

Etruscan 276 

Gothic 285 
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Gum 

styles  and  rtraigns 

Gxeek 285,23©,  276 

Indian 285 

Italian -\ 27» 

Persian 285 

Pompeiian 236 

Queen  Anne 285 

Renaissance 270 

Boman 236 

Venetian 23*280,281,282,284,289 

lack  of  originality  and  taste  in 280,281,288,881 

operatives- 
work  performed  • 885 

opposition  to  innovation 371 

strikes 371 

first  windows  made  of 844 

early  use  of 344,845 

invention  of  flint  glass 382 

prices 288 

recent  progress  of  the  industry 288 

articles  manufactured— 

table  services  235, 238, 274, 278, 281, 283, 284 

chandeliers,  brackets,  candelabra 285, 236, 278, 281, 284, 285, 288*,  287' 

vases, Jags,  goblets,  decanters 288, 274, 275*  270*,  277*.  278*,  278*.  280*,  281*.  282*.  288*. 

284*  285, 288, 280 

beads,  imitation  jewels 236,281 

caskets,  jewel-stands 277,281 

flower-stands,  baskets,  tripods,  cages 277,279,281.283,285 

mirrors 194.270,280 

fancy  objects,  paper-weights,  bouquet-holdero 281, 283, 288 

lamps 284,285 

furniture,  chairs,  cabinet* 285 

plaques,  panels 286 

druggist's  and  chemist's  goods 288 

bottles,  demijohns 194,288,353,800 

"mineral  wool,"  "slag wool" 376 

wares— 

classification  of 284 

''metal"  of 229,236,274 

crystal  (flint)      194, 235, 245, 248, 274, 275, 277, 279, 280. 283, 284,  290, 353, 361, 362 

definition  of. 361 

lustered,  iridescent 236, 281 .  282 

blown  274,277,281,282,288,289,330,371 

plate 194,277,289,328,329,330,353 

muslin 281,282,284,289 

spun 283,284,288 

window  glass  289, 353 

pressed 276 

' '  patent  glass  "  (plate,  for  photographers,  mirrors,  etc) 330 

crown 344 

lime  (not  manufactured) 375 

alag 375,376 

rolled 886 

processes- 
engraving  onyx  glass  237 

colored  glass  in  layers 237 

carving j 274 

metallising 

cutting  by  hand 

machine 

sandblast 870 

making  "patent  glass"  (plate-glass)  830 

polishing  plate-glass 888 
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Glass— 

processes — 

furnaces 384,865 

melting 347 

blowing 347 

gas 352,353 

ornamentation — 

cutting 229,236,277,278,281,282,283,285,288.280,202 

in  intaglio 236 

relief 236,283,280 

etching 235,281,283 

engraving 229, 285, 237, 245, 250, 254, 274, 275, 276, 277, 280, 281, 284, 285, 288, 361, 370 

by  steel  poults 236,237,283 

the  wheel 237,275,282,280 

colon 237,238,274,270,280,281,283,288,304 

in  combination 237,277,270,283 

layers,  cut  through  like  cameos 235,237,274 

lustered,  iridescent 286,277,282,202 

bronzed 236,277 

silvered 280,281 

metallized 284,288 

enamels 267 

mounting  in  metal 288,277,279,281,285 

polishing 274,275,276 

demolishing 275 

materials- 
lead 312 

sand 313,329 

imports- 
church  windows  from  Belgium 303 

plate-glass  from  Belgium 320 

materials- 
sand  from  France 313 

United  States 313 

potash  from  United  States ' 302 

IBON  AMD  STETCL— 

exhibit 4,15-26-58 

production 5,6,24-26 

ores 10,20,21,25 

iron 6,10,24 

steel 6,25 

tin 21,23 

limestone  used  in  manufacture 10 

fuel  used  in  manufacture  — 

coal 19,20,24,25,26,106 

briquets 00 

coke 10,21,70 

charcoal  60 

manufactures — 
iron — 

pig  and  crude 6, 19, 20, 21, 24, 25, 101 

castings 10 

galvanized 21,23 

steel 6,16,100-103 

castings,  ingots 18 

forgings 18 

Bessemer 16,17 

Whitworth  metal 17 

tin  and  terne  plate 21,23 

armor  plates 16,17 

cutlery 16,18,10,24 

hardware,  chains 16,17 

tools,  saws 16,18,10 

bars,  beams,  sheets,  plates,  pipes,  wire 17,18,10,20,21,23,102 

cannon,  projectiles 17 

34  P  E VOL  3 
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Iron  akd  Steel— 
manufactures — 

shipwrighting, shafts,  propellers,  etc 17,25 

wire  rope 23 

agricultural  implement* 1C 

railroad  material — 

rails 16 

•  wheels,  axles 17,18,21,23,24 

springs 17,18 

iron  sleepers 23,24 

machinery 5, 16, 22 

agricultural 12,16,22,44,57 

steam-plows 22 

engines 16,22 

boilers 17,21,24 

pumping  16,22 

textile 16 

hydraulic  cranes 22 

steam-cranes 22 

steam-hammers 22 

wood-working 22 

machine  tools 16,17,22 

bridge-building— 

iron 21 

steel 23,24 

ship-building— 

iron 21,25 

steel 23 

manufacturing  processes 22,58 

Bessemer 13,16,17,19,22,24,25,29,81,88,89,100,101,102 

Siemens 17,25,101 

Siemens  Martin 16,19,24,25,89 

Martin 25 

Attwood. 18 

Wbitworth 17 

open-hearth 16,101 

Bell,  dephosphorizing  iron 19 

furnaces — 

Danks  puddling 19 

blast 20 

tweersfor 23 

puddling 20,70 

hot-blast— 

Whitwell 22 

Cooper 22 

protecting  iron  from  rnst 23 

steel  taking  the  place  of  iron 16,19,23,24,89,100-102 

for  railway  appliances,  rails 19,24 

ships 23 

boilers 24 

bridges 23 

overproduction 102 

exports- 
coal  and  coke 26 

to  Belgium 42 

Canada 84 

ChOi H6 

China 82,83 

France 14 

Germany 29,36 

Italy 79 

Pern 86 

Russia 57 

Spain 78 

Sweden 62 
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IBOH  AXD  STEEL— 

exports— 

pig-iron 20 

to  Belgium 42,90,102 

Germany 20,86,102 

iron  and  steel 26,100 

to  Australia 84 

Canada 86 

Chffl 86 

Germany 36 

India 82 

Mexico 85 

Netherlands 36 

Bosnia 56 

Spam 78 

Sweden 62,63 

Turkey 81 

machinery,  tools,  eto. — 

toBraril 86 

Mexico 86 

Russia 57 

Sweden C3 

imports- 
ores 16,25,88 

from  Spain 16,25,77 

Algeria 25 

iron  and  steel 26 

from  Belgium 42,00 

Russia 55 

railroads  in  Great  Britain 26,36,04 

canals  in  Great  Britain 110 

advantages  in  manufacture— 

water  transportation 35 

coal  abundant 35 

capital  abundant 36 

depression  in  manufactures - 08,100-103,111 

operatives- 
unemployed 103,107 

wages 106,107,111 

strikes A 107 

destitution 107,108 

emigration 107 

women  and  girls  as 108 

competition— 

from  Belgium 42,00 

with  United  States 111,112 

protective  legislation 103 


cotton- 
blow  to  the  industry  from  the  civil  war  in  the  United  States,  lSGb-W 108, 470 

production 466,460,471 

exports 465 

to  Africa 471 

Austria 460 

BraaH 440 

China 471 

Denmark 470 

Egypt 470 

Germany 468 

Greece 448 

India 466 

Italy 468 

Netherlands 470 

Norway 470 
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Trxttlb  Fabrics— 
cotton- 
exports— 

to  Portugal 437,468 

Russia 470 

Spain 487 

Sweden 470 

Turkey    470 

imports — 

from  France 465,466 

Germany,  in  1862 470 

Russia,  in  1882 470 

ENGLAND  (••*,  alto,  Alfreton,  Gloucester,  Plymouth, 

Battersea,  Great  Malvern,  Saint  Helen's, 

Birmingham,  Hanley,  Sheffield, 

Bow,  Isleworth,  Shropshire, 

Bristol,  Leeds,  Staffordshire, 

Brosely,  Liverpool,  Stoke-upon-Trent, 

Burslem,  London,  Stourbridge, 

Chichester,  Lowestoft,  Swinton, 

"  Cleveland  District, "     Malvern  Hills,  Tewkesbury, 

Cornwall,  Middlesborough,  Worcester, 

Derby,  Newcastle- on-Tyne,        York). 

Eaton,  "North  of  England 

Fulham,  District," 

Iron  and  Steel— 

ore-producing  districts    16, 19, 20 

Cleveland 19,20,25,86,100,101 

Cumberland    25 

Lancashire 25,60 

North  of  England 10,106 

South  Staffordshire 20,108 

West  Coast 16 

coalfields 25 

Midland 25 

operatives  in  106 

girls  laboring  in  brick-yards 108 

IRELAND  (tte,  also,  Dublin)— 
Ceramics— 

lustered  porcelain 171 

SCOTLAND  (see,  alto,  Edinburgh,  Garnkirk,  Glasgow,  Glenboig)— 

CERAMICS— 

fire-brick  manufacture ^ 215-225 

days 219, 220, 221 

Glass— 

first  use  of •. 344,845 

manufacture 282,288 

Iron  and  Steel— 

manufacture 13,21,101 

pig*iron.. '..'.'.". ......:., 20,35.101 

exhibit > .' 21 

competition  from  English  manufacturers. 20, 101 

prostration  of  the  industry 101,107 

WALES  {tee,  alto,  Nantgarw,  Swansea)— 

Ceramics— 

early  earthenware  manufacture 119 

porcelain  manufacture 121 

fire-brick  manufacture  — 328 

Iron  and  Steel— 

exhibit ,...,» 21,37 

manufacture  -• 21, 37 

decline  of » » , 100,102,107 

exports:  fuel  to  France 00 

women  as  laborers 108 
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COLONIES- 
AUSTRALIA— 

discovery  of  gold  in 70,03 

Ceramics— 

pottery  imports  from  Great  Britain 193,194,211 

FORESTRY— 

exhibit : 396 

acairas  acclimated  m  Algeria 416 

eucalyptus  acclimated  in  Algeria 416 

NEW  SOUTH  WALES— 

IRON  AND  STEEL— 

ores 83 

coal 83,88 

manufacture 83,84 

exports:  coal 83 

SOUTH  AUSTRALIA— 

Ikon  manufacture 84 

VICTORIA- 
IRON  manufacture 84 

agricultural  implements 84 

machinery 84 

engines 84 

boilers ;..  84 

BAHAMAS— 
COTTON— 

sea-island  cotton  first  cultivated 450 

seed  taken  to  Georgia,  1786 454,450 

CANADA,  DOMINION  OF— 
Ceramics— 

imports  from  Great  Britain 183,194 

Forestry— 

exhibit 396 

Irok  and  Steel 84,85 

ores 84,85 

coal 84,85 

manufacturing  establishments 84,85 

manufactures- 
iron  and  steel 85 

exports- 
coal 84 

to  United  States 84 

iron  ore— 

to  United  States __. ^  %  85 

imports — 

iron  and  steel— 

from  Great  Britain <  85 

United  States 85 

coal 84 

from  United  States 84 

Great  Britain 84 

St.  Pierre  Island 84 

protective  legislation 85 

railroads 85 

NOVA  SCOTIA— 
Iron  and  Steel— 

ores 84 

coal 84 

manufactures 84,85 

exports — 

coal 84 

to  United  States 84 

VANCOUVER'S  ISLAND— 

cool  deposits , 64 

exports— 

coal 84 

to  United  States 84. 


534  INDEX. 


GREAT  BRITAIN— Continued. 
COLONIES- 
CAPE  OF  GOOD  HOPE— 

cool 82 

pottery  imported  from  Great  Britain 1M 

FIJI— 

Cotton  exhibit  from  Mango 484,438 

GUIANA— 

Cotton  exhibit 438 

INDIA  (see,  abo,  Ajunta,  Hala,  Saidpur, 

Bombay,  Hyderabad,  Sewuntwari, 

Bulrl,  Karachi,  Sunt, 

Dehra  Doon,  Lahore,  Tatta, 

Dinapur,  Mnltan,  Trevancore). 

CIBAMXC8— 

exhibit .0 147-161 

collection  loaned  by  the  Prince  of  Wales 147 

of  the  Indian  Commission 147 

description  of  Indian  pottery,  by  Dr.  George  C.  M.  Blrdwood,  quoted 148-151 

pottery  industry— 

ancient 148,200 

modern 148,148 

articles  manuiaotnred— 

pot*,  water-Jars,  vases 148,148 

tiles 148,160,200 

tile-work  In  mosques 150 

architectural  objects,  columns,  ooxntoes,  balustrades 148 

art  pottery,  Jars,  bowls 148 

ornamentation— 

enamel 148 

pdto+ur-pdU 186  noU,  148, 149, 150 

colors 148,148,160 

painting 148,149 

by  stencil  patterns 15© 

underglase 150 

fret-work 149 

instruction  in  design  at  Bombay  School  of  Arts 149 

wares  and  processes  of  manufacture 148 

earthenware 148,149 

glase 148,148,150 

slip 148 

imitation  of  foreign  wares — 

Moorish  148 

English 149 

Chinese 149 

Japanese 149 

Persian 150 

imitated  in  Europe 160,151 

Great  Britain 150 

France 160 

Austria 150 

imports — 

from  Great  Britain  193,194 

Cotton— 

exhibits 438,437 

cultivation  in — 

Behar 436 

Benares 436,437 

Bengal 436,437 

Dhurwar 437 

Mahratta  437 

Surat 437 

manufacture  (*m  Textile  Fabrics,  Mow). 

varieties  produced— 

long  staple - 436 

Nankin 436 
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COLONIES- 
INDIA— 

COTTOH— 

varieties  produced— 

from  American  seed 487,451 

Nadum 449 

production 488,437,488 

home  consumption I 488,471 


to  Asia 486 

Belgium  (via  England) 467 

China 486,471 

Europe .' 436 

France  (via  England) 466,467 

Germany 468 

Netherlands 470 

Spain 467 

United  States 436 

of  manufactured  cotton  (at*  Textile  Fabrics,  below). 

first  found  in  India 437 

introduced  into  China 437 

Persia 437 

Arabia 437 

Egypt 437 

England  attempts  to  promote  culture 437,438 

become  independent  of  American  supply 437, 438 

fails  in  the  effort 438 

operatives— 

unskilled 461 

refuse  to  use  improved  implements 438 

instructed  by  American  planters 438 

Forestry— 

report  on  "Forest  Conservancy  in  India,"  by  George  C.  M.  Bixdwood,  C.  S.  L, 

M.  D.,  quoted 425,427-431 

exhibit 430 

forests— 

of  Aroot 430 

Assam 429 

Bengal 428 

Bexar 428 

Bombay 427,428,429,431 

Bori 428,420 

Bunnah 427 

Cuddapah 480 

Hasara 429 

Kumaon 427,428 

Madras 427,428,430 

Madura 430 

Meerut 427,428 

Mysore , 428 

Nsngpoor 428 

Nerbudda 428 

Oude 427,429 

Palghaut 430 

Punjaub 428,429 

Salem 430 

Sinde 427,431 

Trmchinopoly 430 

.jurisdiction  and  ownership — 

"reserved"  and  "state  forests" .428,4^0,430,431 

villages 428 

unreserved 430 

destruction— 

for  railway  material 427,428 

byannual  Area 428,429 

cattle  pmz'mg 428,429 
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GREAT  BRITAIN— Continued 
COLONIES- 
INDIA— 

FORESTST— 

forests- 
conservation— 

regulating  felling  timber 427 

protecting  existing  forests 480 

planting  artificial  forests 430,481 

acclimating  foreign  trees 430 

punishing  depredators 425,480,431 

administration- 
Forest  Department 427,428,420,430 

Revenue  Survey ' 428 

conservators 428 

district  civil  officers 428 

Forest  Survey 420 

education  of  forest  officers  and  agents 420,430 

in  French  schools 430 

German  schools 430 

school  for  native  subordinates  at  Dehra  Doon 429 

legislation 429 

finance 427 

receipts 480,431 

expenses 430.431 

woods  produced— 

babul 431 

oaoutohouo 430 

cinchona 430 

lac 430 

ail 430 

aissu 430 

teak 427,431 

Iron  ahd  Steel— 

ores 82 

coal 82,88 

manufactures- 
primitive  82 

modern 82 

encouraged  by  government 82 

railroads 82 

permanent  iron  way  for 24 

imports- 
iron  and  steel  from  Great  Britain  82 

coal  from  Great  Britain 82 

Metal  Work 160 

jewelry 150,151 

imitated  in  Europe 150,151 

electrotype  in  England 150 

Textile  Fabrics 150,151 

skillful  coloring 150 

imitated  in  Europe 150,151 

cotton — 

manufactured  in  Behar 436, 437 

Benares 436,437 

Bengal 436,437 

number  of  spindles  employed 471 

exports — 
ancient— 

to  Greece 448 

Rome 448 

China 437 

modern — 

to  Portugal 468 

Netherlands 470 

imports — 

from  Great  Britain 465 
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COLONIES- 
LAGOS— 

COTTOH  exhibit 438 

MALTA- 

Cotton  exported  to  Egypt 439 

NATAL— 

Coal  deposit* 82 

NEW  ZEALAND— 

Ibok  manufacture 64 

SEYCHELLES— 

Cottoh  exhibit 438 

TASMANIA- 
IRON  amd  Steel  manufacture 84 

Great  Britain,  Iron  and  8teel  Association  of 91 

Great  Malvern  (England) — 

early  ceramic  manufacture 201 

tiles 205 

Priory  Church,  ancient  tiling 201 

heraldic  tablets 207 

GREECE  (ms,  eOto,  Athens)— 
Cotton— 

exhibit 448 

protective  legislation  prevents  imports  and  exports 448 

Glass— 

ancient  wares  imitated  in  England 286,236 

France 240 

Italy 307 

Iron  and  Steel— 

exhibit 80 

ores 80 

fuel  used  in  manufacture 80 

coal 80 

lignite 80 

industry....* 75, 8o 

Textilb  Fabrics— 
cotton- 
imports— 

from  Great  Britain 448 

anciently,  from  India 448 

Green,  Miss  Everett  (England),  prise  for  porcelain  decoration 147 

Green  (James)  &  Nephew  (London),  glass  exhibit 281 

engraved  vases —  280*,281* 

Greenpoint  (Long  Island,  N.  Y.) — 

porcelain  manufacture 195,106 

Greenwood  Iron  Works  (Orange  Co.,  N.  Y.),  manufacture  of  "mineral  wool"  (non-conducting 

substance  for  roofing,  etc.) 376 

Grelley  (J.)  <feCo.  (Saint  Denis,  France),  plate-glass 339 

Grenada  (Spain)— 
museum — 

glass  collection 265 

ancient  cotton  culture 467 

Greu  (France)— 

fcnence  manufacture 154 

Griffiths,  director  Bombay  School  of  Art 149 

Grinding  machines  {see  Glass:  machinery). 

Grohmann  (Rud.)  &  Co.  (Haida,  Bohemia,  Austria),  colored-glass  lamps,  vases,  etc 295 

Gsell-Laurent,  J.  G.  (Paris,  France),  stained-glass  windows 272 

Guadeloupe  (tee  Franco:  colonies). 

Guenne  (Veuve)  &Gilguin  (Paris,  France),  glass  toilet-boxes,  mirror 264 

Guerner,  VouveE.  A.  (Croismare,  France),  glass 258 

Guettard,  Jean  £tlenne  (France),  geologist,  promoter  of  ceramic  industry 120 

Guiana  (eee  Franco:  colonies;  aleo.  Great  Britain:  colonies). 

Guido,  the  "Aurora"  of,  engraved  on  glass 237,274 

Guilbert-Mortin  (Saint  Denis,  France),  enamels,  colored  glass,  imitation  jewels,  gloss  tubes 269 
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"Gumbo,"  provincial  name  for  the  okra  plant 

Guns  (*m  Iron  and  Steel). 

Gurtler  (J.  J.)  &  Son  (Heisteradorf,  Bohemia,  Austria),  glaat  ware,  blown,  cut,  engraved,  col- 
ored           294 

Gustafeberg  (Sweden)— 

porcelain  manufacture 184 

Guy  &Co.  (Sheffield,  England),  tool  steel 18 

Hackman  &  Co.  (Wlborg,  Finland),  cutlery 51 

Hadfield's  Steel  Foundry  Company  (Sheffield,  England),  steel  castings,  oar-wheels 18 

Haida  (Bohemia,  Austria) — 

glass  manufacture 294,296»S78 

Haine-Saint-Piorre  (Belgium) — 

glass  manufacture 802 

Hala  (India)— 

pottery  manufacture  and  decoration 190 

Hall,  faience  manufacturer,  Glen,  France 108 

Hall,  Miss  EdithS.  (England),  prize  for  porcelain  decoration 147 

Hamburg  (Germany) — 

cotton  trade 468 

Hanbury,  Miss  Ada  (England),  prize  for  porcelain  decoration 147 

Hancock,  Robert  (England),  engraver  of  designs,  porcelain 188 

Hanley  (England)— 

porcelain  manufacture 180,142,143 

Hanover  (tee  Germany). 
Hardware  (see  Iron  and  Steel). 

Harrison,  Ainslio,  &  Co.  (Lancashire,  England),  pig-iron 21 

Hartford,  Conn. — 

iron  and  steel  manufacture- 
tools 67 

Haviland  &  Co.  (Limoges,  France),  porcelain  manufactures 168-166 

presented  faXenoe  vases  to  National  Museum,  Washington  -         164 

presented  tiled  panel  to  National  Museum 200 

Havre  (France) — 

cotton  trade ■. 467,468 

HAWAII— 

Cotton— 

indigenous  to 437 

exhibit 487 

Hayange  (Lorraine) — 

De  Wendel's  iron  works  at 81, 82 

HAYTI— 

Cotton— 

exhibit 446 

soil  adapted  for  sea-island  cotton 446 

cultivation  prevented  by  laziness  of  the  natives 446 

Hazara  (tee  Great  Britain :  colonies :  India). 

Hazard,  M.  (Paris,  France),  glass  mirror  frames 263 

Hectare,  land  measure,  definition  of 400  note 

Helsingborg  (Sweden) — 

pottery  manufacture 185 

Helsingfers  (Finland)— 

ceramic  manufacture 184 

Henri  II  ware  (tee  Ceramics). 
Herculaneum  (Italy)— 

ancient  use  of  glass  in  windows 344 

Hilf  s  system  of  iron  permanent  way  for  railroads 88,90 

Hirsch,  E.  (Paris,  France),  stained-glass  windows 272 

Hoboken  (Belgium) — 

iron  ship-building  at 29 

Hodgetts,  Richardson,  &  Son  (Stourbridge,  England),  colored  and  engraved  glass 283 

carved  vases 282*,  288*,  284* 

Qodin  (Paris,  Franco),  glass  signs 267 

Hoerde  Iron  Works  (Germany),  iron  manufacture 30,98 
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Hof  (Bavaria)— 

iron  manufacture  at 29 

Hogan&s  (Sweden)— 

ceramic  manufacture 184, 185 

materials 184 

Holland  (see  Netherlands.) 

Hollins  (of  the  firm  of  Minton,  Hollins,  &  Co.,  Stoke-upon-Trent,  England) — 

tile  manufactures 203,211 

presented  panel  to  the  National  Museum,  Washington 212 

Homer's  Iliad  and  Odyssey,  Flaxman's  illustrations  of;  engraved 236 

Honor,  Pore  &  File  (Nancy,  France),  stained-glass  windows 272 

Hoopes  &  Townsend  (Philadelphia,  Pa.),  nuts,  bolts,  screws,  rivets,  etc 66 

Hopkins,  Gilkes,  &  Co.  (Middlesborough,  England),  Iron  and  steel 19 

Horme,  Compaigne  de  1'  (Saint-Julien-en-Jarret,  France),  wrought  iron 12 

Hough,  F.  B.,  his  reports  on  forestry  to  the  United  States  Commissioner  of  Agrioulture  re- 
ferred to , 391,401 

Houry,  Charles  (Paris,  France),  manufactures  of fatence 173 

Howe  Scale  Company  (Rutland,  Vt.),  scales 66 

Howell,  James,  Sc  Co.  (London,  England),  oeramio  decorations 131, 145, 146*,  147 

court  at  the  Exposition 145 

Huart  (ms  D'Huart). 

Hudson  Bay  (see  Great  Britain:  colonies:  Canada). 

Hughes,  John  ( Done  tz  Valley,  Russia),  iron  and  steel  manufactures 54 

Hungarian  State  Bailway  Company,  iron  and  steel  railway  material 43,44 

Hungary  (see  Austria-Hungary). 

Hunting,  under  the  control  of  Forest  Administration  in  Franoe 397 

Huta  Bankowa  (Russian  Poland)— 

iron  manufacture 54 

Hiitten berg,  iron  mountain  (Austria) 45 

Hyderabad  (India)— 

pottery  manufacture  and  decoration 149, 150 

Hydrochloric  acid  (tee  Glass:  materials). 

Hydrofluoric  acid  (see,  alto,  Glass :  ornamentation:  etching)— 

preparation  of 820, 321 

Hydrosulphuric  acid  (see  Glass :  materials). 

Idaho  («e»  United  States). 
Illinois  (see  United  States). 

Imperial  Gun  Foundry  (Perm,  Russia),  steel  product*,  cannon,  projectiles,  musket  barrels 53 

Imperial  Technical  School  (Moscow,  Russia),  tools 51 

India  (tee  Great  Britain :  colonies). 
Tndiana  (see  United  States). 
Indian  Territory  (see  United  States). 

Industrial  Society  of  Warsaw  (Russia),  iron  railway  materials,  engines 52,53 

Inglis,  David  (Liverpool,  England),  statistics  of  British  exports  oi  pottery,  quoted 193 

Innerberger  Company  (Sohwechat,  Austria),  iron  manufacture 48 

Innsbruck  (Tyrol,  Austria)— 
glass  manufacture— 

furnaces 355 

Insects  destructive  to  cotton 462,463-465 

INTERNATIONAL  EXHIBITIONS— 

influence  o£  on  manufactures 4 

ceramic  industry .  .115, 116, 117 

OF  LOHDON,  1851— 

stimulus  to  British  ceramic  industry 117 

of  Paris,  1856— 

glass  exhibit 269 

of  Paris,  1867— 

iron  and  steel  exhibit  of  Sweden 59 

ceramic  exhibit 115 

glass  exhibit 269 

report  of  United  States  Commission 243 

OF  Loxdox,  1871— 

ceramic  exhibit 150 

report  on,  by  Drury  Fortnam  cited 150 
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INTERNATIONAL  EXHIBITIONS— Continued. 

OP  VlBNNA,  1873— 

American  exhibits  inadequate 4 

iron  and  steel  exhibit  of  France 6 

Germany 33 

Austria-Hungary 43 

ceramio  exhibit 115 

of  Great  Britain 117, 136, 139, 140, 200, 211 

France  171 

report  on,  by  Wm.  P.  Blake,  United  States  Commissioner,  extract  from 211, 212 

forestry  exhibit — 

report  on,  by  John  A.  Warder,  United  States  Commissioner,  referred  to 391 

glass  exhibit — 

report  by  United  States  Commission 248 

French  Commission 243 

of  Philadelphia,  1876  (Centennial)— 

small  assistance  from  United  States  Government 3 

iron  and  steel  exhibit  of  France 6 

Austria 43 

Sweden 57 

United  States 64 

Norway 76 

report  on,  by  L  L.  Bell,  M.  P.,  England,  quoted 110 

machinery  exhibit 87 

ceramio  exhibit 115,139,200,225 

of  Great  Britain 139,144,200,225 

France 104,171,206 

United  States 190 

glass  exhibit — 

of  Austria 236 

report  by  United  States  Commission 243 

British  Commission 243 

French  Commission 243, 244 

op  Paris,  1878— 

liberal  support  by  the  French  Government 8,4 

not  appreciated  by  United  States  Government ..  .  4 

American  exhibits  inadequate 4,64,190,191,244,423,435 

Iron*  and  Steel  Exhibit 3-112 

Ceramic  Exhibit 118-226 

Glass  Exhibit 227-387 

Forestry  Exhibit ■ 389-431 

Cotton  Exhibit 433-474 

buildings — 

sheet  glass  for  the 262 

Trocadero,  view  engraved  on  glass 266 

Paris  Municipal  Pavilion,  glass  panels 271 

Fine  Art  Gallery,  terra-cot ta  entranoe  porch 162 

Chalet  of  the  Administration  of  Forests 889*,  392, 393 

Pavilion  des  Gardes  (Forests) 393 

Inwald,  Joseph  (Prague,  Bohemia,  Austria),  glass  vases,  candelabra 294 

Iowa  (see  United  States). 
Ireland,  Irish  (see  Great  Britain). 
Iridescent  glass  {see,  also,  Glass) — 

discovery  of 291,292 

IKON  AND  STEEL— 

[Note.— The  iron  and  steel  exhibit  is  indexed  in  detail  under  the  title*  qf  the  producing 
countries,  viz: 

Afghanistan,  Chili,  Great  Britain  (with  Aus- 

Afrioo,  China,  tralia,    Canada,     India, 

Argentine  Republic,  Colombia,  United  States  ot^  etc.), 

Austria-Hungary,  Ecuador,  Greece, 

Belgium,  France  (with  Algeria  and       Italy, 

Bolivia,  other  colonies),  Japan, 

Brazil,  Germany  (and  provinces),        Luxemburg, 
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IRON  AND  STBEL-Contmued. 

[Not*.— TKb  iron  and  Hod  exhibit  u  intend  in  detail  under  the  title*  of  the  producing 
countries  viz: 

Madagascar,  Portugal,  Transvaal  Republlo, 

Mexico,  Russia  (with  Finland),  Turkey, 

Morocco,  Spain,  United    States    (with 

Persia,  Sweden,  individual  States). 

Pern,  Switzerland, 

See,  also,  Machinery,  Operative*,  Protective  legislation,  Railroads,  Wars.] 

classification  of  exhibits  (Group  V) . 2 

Report  oh  the  Iboh  and  Stbel  Exhibits  at  Paris,  by  the  Hon.  D.  J.  Mobbell,  as- 
sisted by  James  M.  Swank 1-112 

illustration:   Pavilion  and  model  of  80-ton  steam-hammer,  Schneider  at  Co.,  Crousot, 

Prance frontiepiece  to  Vol.112 

preparation  of  exhibits  by  French  Government  and  people 3,4 

European  governments 4 

neglect  of  preparation  by  United  States 4,64 

exhibit  of 4,5,87-01 

countries  producing  08  per  cent  of  manufactures  of. 6-74 

1.  Great  Britain 6, 6, 15-20, 58, 100, 108, 106, 108 

2.  United  States 6,6,03-74,108,112 

8.  Germany 6,0,26-30,06,87,103,106 

4.  France 6,6-15,58,07,98,103,104 

5.  Belgium 5,6,36-42,45,98,09,104 

6.  Austria-Hungary 5,6,42-60,98,105 

7.  Russia 6,6,60-57,99,104,105 

8.  Sweden 5, 6,  G7-68, 00, 100 

other  countries  producing  iron  or  steel 6, 75-*6, 100, 105 

world's  production,  iron 5,0,24,04 

steel 5,6,25 

coal 26 

new  uses  for— 

cables,  ropes,  cordage 23 

rafl  way  sleepers,  permanent  ways 23,24,33,44,89,90 

iron  taking  the  place  of  wood 400 

railway  cars 33,79,00 

telegraph  poles 33,90 

props  in  mines 33,90 

parts  of  buildings 33,90 

bridges 79,90 

fences -• 90 

ships 25 

steel  taking  the  place  of  iron 18, 14, 16, 81, 80, 95, 100, 101, 102 

shipbuilding 23 

bridges 23 

boilers 24 

car  wheels , 18,24 

rails 31,39,42,48,79,95,102 

Bessemer  steel,  growing  use  of 24,31,39,42,61,88,89,95 

displacing  iron  and  other  steel 14,10,31,89,95,100 

for  cutlery 24,59 

railway  appliances 24 

rafls   42,95 

destroying  the  iron  industry 95,100-103 

overproduction  of 102 

Siemens-Martin  steel,  growing  use  of 24, 39, 01, 80 

universal  business  prostration 92-108 

caused  by  ware 02,03,95 

labor-saving  machinery  and  rapid  manufacturing  processes 93, 95 

exhausted  demand  for  railroads 93,94,95 

displacement  of  iron  by  steel 95 

present  condition  of  labor  in  Europe 103-108 

American  competition  in  foreign  markets  (tee,  alto,  United  States) 108-112 

processes  of  manufacture  (see  Machinery). 
Iron  and  Steel  Institute  of  Great  Britain — 

discussion  of  questions  in  metallurgy 01 

fire-brick,  furnace  construction 217 
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Isle  of  Wight,  sand  from,  used  in  plate-glass  manufacture  in  Great  Britain 818 

Iflleworth  (England)— 

porcelain  manufacture 128 

ITALY  (tee,  alto,  Brindiai,  Naples,  Salenno, 

Florence,  Pompeii,  RawHwi^ 

Heronlaneom,  Borne,  Venice). 

preparations  for  the  Exposition 4 

operatives — 

wages 105,106 

women  as 100,108,447 

day's  labor 106 

poor  and  ignorant 447 

avers*  to  improved  implements 447 

Ceramics— 

list  of  exhibitors ISO 

manufacture,  early- 
tiles  118 

grafito 118 

stanniferous  glaze 118 

majolica 113 

porcelain 118 

soft 118 

imitated  in  France    164,106 

imports  from  Great  Britain 196 

collections — 

Museum  at  Naples 188 

Cotton— 

exhibit 446,447 

varieties  shown  by  drawings 447 

soil  adapted  to  the  cultivation 447 

operatives — 

poor  and  ignorant 447 

employ  inefficient  implements 447 

imports— 

from  France 467 

United  States 468 

production 468 

early  introduction 468 

cultivation  under  Napoleon  I 468 

modern 467,468 

Forestry— 

exhibit  896,401,402 

by  the  Direction  of  Agriculture 401,402 

objects  exhibited— 

collections  of  native  woods 402 

woods  for  construction ~ 402 

resinous,  fibrous,  coloring  materials,  etc 402 

worked  objects  in  wood - 402 

woods  produced— 

ash 416 

cedar 416 

chestnut 402 

cork 408 

mulberry 468 

oak 402 

olive 468 

pine 403,416 

manufactures  and  uses— 

cabinet-making,  veneering 402 

building  materials 402 

gun  stocks 402 

wheelwright  materials 402 

staves 402 

fuel 408 

wood 403 

charcoal 408 
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Forbstby— 

manufactures  and  uses— 

tanning  barks 408 

resinous  products 403 

turpentine 408. 

potash 403 

cork 403 

barrels,  etc 404 

exports 401,402,403,404 

imports 402,403,404 

cork  from  Algeria 417 

preservation  of  soil  by  embankments 808 

Glass— 

exhibits 229,238-241,304-309 

collections— 

Christian  Mosenm  of  the  Vatican,  Borne 239,241 

Corner  Museum,  Venice 239 

Treasury  of  St.  Mark's,  Venice 239,240 

Mnrano  Museum 239 

National  Museum,  Naples 240,241 

styles  and  designs— 

Arabian 239,241,307 

Byaantine 239,241 

Christian 239,241,307 

Coptio 239 

Egyptian 239,807 

Greek 307 

Pompeiian 241 

Boman 239,307 

old  Venetian 238,239 

articles  manufactured— 

imitation  Jewels 239,240,304,305,808 

lamps 239,307 

rases,  urns,  tazsas,  goblets,  chalices 239, 240, 241, 245, 305, 306*.  307, 3(6 

mosaics 239,241,304,308,307,308,809 

candelabra,  chandeliers,  lusters 239, 245, 304, 305, 806, 308 

mirrors 245,304,806,307 

frames  for  mirrors,  piotures,  eto .304,306,307 

oaskets 305 

furniture,  tables,  flower-stands 306, 308 

baskets 308 

book  covers 808 

toilet-bottles 308 

fancy  articles,  paper-weights 308,309 

quality  of  manufacture- 
colors  unsatisfactory 245,289,304,305,306,809 

workmanship  unskillful 245,251,289,804,305,306,307,308 

want  of  taste  in  design .238,245,292,304,306,809 

tawdry  decoration 245,263,304 

attempted  revival  of  old  methods 238,245,267,304,305,309 


blown 239,240,304,305,306,308 

white 807 

spun 308 

woven 308 

ornamentation— 

colors 239, 240, 241, 245, 304, 305, 306, 307, 808, 309 

murrhme 239,240 

gilding 239,805,807 

silvering 806,807 

in  combination 305, 307 

layers,  cut  through  like  cameos 240,241 

smalti  tints 241 

aventurine , 804,306,807,308 

iridescent 307 
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ITALY— Continued. 
Glass— 

ornamentation— 

pastes   239,240,300 

enamels 239,805,307,308,309 

mosaics  230,241,804,806,307,308,300 

mounting  in  metal 239,240,306 

grinding 241 

engraving 241, 30C 

catting 807,306 

etching 241 

painting 305,307,308 

crackling 305 

spnn  threads 805 

filigree 305,307 

twisting,  entwining 307,306 

marbling 305,807,308,309 

metallizing 307,309 

operatives — 

training  of,  in  old  methods 238,307 

number  employed • 807 

children  as 807 

wages 809 

exports- 
mosaics  to  Great  Britain 241 

imports — 

painted  church  windows  from  Belgium 803 

imitated  abroad- 
Venetian  wares  imitated  in  France 251, 256, 257, 265, 266, 269 

Great  Britain 236,260,281,262,284,289 

Iron  axd  Steel— 

exhibit 78,79 

production 75, 78, 79 

ores... , 78,79,68 

for  Bessemer  steel 88 

iron 79 

steel 79 

fuel  used  in  manufacture— 

coal  wanting 78,79,88 

charcoal 79 

coke 79 

manufactures- 
iron 100 

pig  and  crude 79 

wrought 79 

steel- 
cemented  79 

crucible  79 

machinery 79 

engines   79 

locomotives 79 

railway  material 79 

rails  #      79 

bridges,  viaducts 79 

tools,  cutlery 79 

exports — 

ores 79,100 

to  France 12 

imports — 

coke  from  Great  Britain 79 

coal 79 

from  Great  Britain 79 

briquets  from  France 90 

iron  and  steel 79 

locomotives  from  United  States 91 
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ITALY— Continued. 
iBOff  and  Stkel— 

operati  veil,  wages  of 105, 106 

railroads v 70 

Textile  Fabrics— 
cotton- 
early  trade  in  (15th  century) 469 

popular  in  18th  century 468 

industry  stim  ulated  by  the  ' '  Continental  System  "  of  Napoleon  1 468 

subsequently  declined 468 

imports  from  Great  Britain 468 

PROVINCES- 
ELBA— 

Ikon  ores 18,79 

LOMBAKDY— 

Iron  ores 79 

Steel  manufacture 79 

PIEDMONT— 

Iron  manufacture 79 

TUSCANY— 

Iron  manufacture 79 

trade  in  potash 862,403 

Jacob,  Holtzer,  &Co.  (Unieux,  France),  iron,  steel,  castings,  tools,  cannon 12 

Jacobean  style  (*e*  Ceramics). 
Jamaica  {see  Great  Britain:  colonies). 
JAPAN— 
Ceramics— 

exhibit 168 

list  of  exhibitors 188-190 

collection  in  South  Kensington  Museum,  London 116, 117 

influence  on  European  ceramic  industry 117 

imitated  in  Franco 117,183,165,168,167,170,171,173 

Great  Britain 117,134,139,140 

India  (modern) 149 

enamels  on  lava. 168 

cloisonnS 198 

with  metallic  mountings 173, 174, 198 

decoration  of  French  porcelain  for  sale  as  Japanese 165, 178 

imports  from  France 178 

exports— 

to  Europe 165,178 

United  States 165 

COTTOK— 

exhibit 447 

soil  and  climate  adapted  to  sea-island  cotton 447 

production  increasing 447 

FORESTRY— 

exhibit 395 

Glass— 

imitated  in  Franco. 249,251,254 

Austria 294 

Italy 809 

Iron  axd  Steel— 

ores 83 

magnetio  iron  sand 83 

coal 83,88 

anthracite 83 

bituminous 83 

lignite  83 

charcoal 83 

manufacturing  processes 83 

manufactures— 

tools,  cutlery 83 

railroads 83 

35  P  B VOL  3 
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Jaurngui  (Zorroza,  Spain),  iron  and  steel  products  79 

Java  (see  Netherlands:  colonies). 

JeanFils,  Mme.  (Paris,  France),  enamel-decorated  glass 286 

Jemmapcs  (Belgium) — 

glass  manufacture r 80S 

Jenkinson,  Alexander  (Edinburgh,  Scotland) ,  Venetian  and  muslin  glass 282 

Jessop  (William)  &  Sons  (Sheffield,  England),  coat-steel  products 18 

Jesuits  introduced  cotton  into  Paraguay 440 

Jeumont  (France) — 

glass  manufacture 250, 828 

Jewelry,  imitation  (see  Glass). 

JjefiTs  Arms  Factory  (Kama,  Russia),  steel,  arms 53 

Johnson,  J.,  commissioner  of  customs,  Canada,  quoted 85 

Jonooskopf  &  Mendcleieff  (NUni-Novgorod,  Russia),  iron  manufacture 54 

Jowitt  &  Sons  (Sheffield,  England),  steel  saws 38 

Jullicn,  A.,  director  of  the  Terre  Noire  Iron  Company,  France  (see  Torre  Noire). 
Jumet  (Belgium)— 

glass  manufacture 801,302,345 

Jumu,  son  of  Osman  the  potter  (Karachi,  India),  manufacturer  of  pottery 150 

Jura,  department  of  (Franco),  pine  wood  of,  used  in  constructing  musical  instruments 304 

Justice,  Philip  S.  (Philadelphia.  Pa.),  iron  and  steel  manufacturing  process 65 

Kama  (Russia) — 

Jjcffe  Arms  Factory 58 

Kamskii  Works  (Perm,  Russia),  iron  for  ship-building,  armor  plates  55 

Kandlcr  (Germany),  sculptor  and  designer  in  ceramics 110 

Kansas  (tee  United  States). 
Kaolin  (§ee  Ceramics). 
Kapfenbcrg  (Austria) — 

steel  manufacture 47 

Karachi  (India)— 

pottery  manufacture  and  decoration 150 

Kauffman,  Maria  Angelica  (Switzerland),  furnished  designs  for  the  Imperial  Porcelain  Manu- 
factory, Vienna 178 

Kensington  Museum  (see  London:  South  Kensington  Museum). 
Kent,  Ohio — 

glass  manufacture 246 

Kentucky  (see  United  States). 

Kerlin,  A.  (Stockholm,  Sweden), faience  stoves 185 

Kessler,  L.  (Paris,  Franco),  inventor  of  processes  of  etching  and  printing  on  glass 273 

Khoonds,  tribe  in  British  India,  destruction  of  timber  by 427 

Kilner  Bros.  (Thornhill,  Lees,  and  Conisborough,  England) ,  blown-glass  bottles,  druggist's  ware .  288 

Kilogram,  definition  of 401  note 

King  (England),  glass  vases  carved  by 275,276* 

Kipling,  director  Bombay  School  of  Art 140 

Klingenberg  (Germany) — 

potter's  clay    328 

Knase-Michailovski  Works  (Zlatoust)  Russia),  steel  products,  cannon,  small-arms 55 

Knox,  J.  E.  (England),  earthenware  mantel  carved  in  graJUo 210, 211 

Koerner  Works  (Norway),  iron  products 76 

Koles,  tribe  in  British  India,  destruction  of  timber  by 427 

Kolpino  (Russia)— 

iron  and  steel  manufacture- 
armor,  etc.,  for  ships 53 

Koncheoserkii  Iron  Works  (Russia) 55 

Konig  and  Laura  Ilutte  Iron  and  Steel  Works  (Germany)  80 

KoorKoos,  tribe  in  British. India,  destruction  of  timber  by    4S7 

Krupp,  Alfred  (Essen,  Germany),  steel  manufacture 30,32,38,06 

invented  weldless  cast-steel  tires 83 

Kuhllger-Bourei,  F.  (Paris,  France),  inventor  of  process  for  silvering  plate-glass 260 

Kumaon  (see  Great  Britain :  colonies:  India). 

Kuan  winsk  Iron  Works  (Blagodat,  Russia)    54 

Labouin  (France),  decorator  of  porcelain 172 

Laoroix,  A  (Paris,  France),  enamels  and  colors  for  painting  on  china  and  glass 245, 268 

furnaces,  etc.,  for  amateurs'  use 268 
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Lafltto  (New  Orleans,  La.),  cotton  exhibit 435 

Lafon,  Felix  (France),  faience  -vase 165 

Lagos  (tee  Great  Britain:  colonies). 
Lahore  (India)— 

pottery  manufacture  and  decoration 160 

Lamb,  Thomas,  early  iron  manufacture  in  Connecticut 89 

Lambert,  Cashner  (Charlerol,  Belgium),  glass  sheets  and  cylinders 302 

Lambeth  Art  School  (tee  London). 

Lamps  (tee  Glass). 

Landlar  ( A. )  &  Houdaille,  proprietors  of  glass  works  at  Sevres,  France  (tee  Cristallerle  do  Sevres) . 

Landore  Company  (England),  Siemens'  steel  products 17 

Langstaffe,  £.  (England),j)rize  for  porcelain  decoration 147 

Lapland  (tee  Sweden:  provinces).  » 

Lard  oil 450 

Lead  (tee  Glass :  materials). 
Leanie  (a  province  of  Sweden) — 

construe  tiou  of  houses  in 406 

deposits  and  manufacture  of  peat 408 

Le  Blanc,  C.  (Paris,  France),  glass 258 

Lechncr  Mining  Machine  Company  (Columbus,  Ohio),  machine  for  mining  coal 06 

Lee,  Miss  C.  II.  (England),  prize  for  porcelain  decoration 147 

Leeds  (Bengal,  India),  conservator  of  forests 428 

Leeds  (England) — 

School  of  China  Painting r 131 

Leeds  Forgo  Company  (Leeds,  England),  iron  boiler  plates,  shafts,  axles,  boiler  flues 21 

Leers  (tee  Glass:  machinery:  furnaces). 

Lefevre,  L.  (Paris,  France),  stained-glass  window  s , 272 

Legrand  ( Algeria),  engineer,  promoted  use  of  zeen-oak  timber  in  ship  building 416 

Leiria,  f o res ts  o f  (Port ugal) ,  administration  of 412 

resin  manufacture 412 

Leiihner,  chemist,  decorator  of  porcelain  at  Imperial  Manufactory,  Vienna 178 

blue  color  named  after  him 178 

Lemairo  Freres  ( Aniche,  France),  sheet-glass  mirrors 202 

furnished  sheet-glass  for  the  Exposition  buildings 202 

Lemal-Baquet  &  Co.  (Paris,  France),  enamol  decoration  of  plate  and  window  glass 207, 268 

inventors  of  flattening  ovens 267 

glass-ruling  machine 267 

process  for  decorating  mnslux  glass 268 

Lenoir  process  of  silvering  glass 263 

Lenox  Plate  Glass  Company,  glass  manufacture 358 

Lenses  (tee  Glass). 

Leonard,  Ilenry,  early  iron  manufacturer  in  Now  Jersey C9 

Leonce,  modeler  in  porcelain 148 

Leroux  (France) — 

Abbey  of,  early  painted-glass  windows 845 

Levoque,  Charles  (Beauvais,  France),  glass  windows  with  historical  panels 272 

Le  Viei  1,  writer  on  glass  manufacture  .'. 344, 345 

Levy,  £niile  (France),  designs  for  enameled  porcelain  panels  in  the  entrance  porch  to  the  Gal- 
lery of  Fine  A  its  at  the  Exposition 162 

Levy,  E.  &  C.  (Paris,  France),  porcelain  vases 172 

Liebig,  Baron  Justus  von,  chemist,  experiments  in  glass  manufacture 334 

Liege  (Belgium) — 

iron  and  steel  manufacture- 
locomotives 40 

Light,  action  of,  on  glass 310,317,346 

Light-house  lenses,  rings  (tee  Glass). 
Lignite  (tee  Iron  and  Steel:  fuel). 

Lilleshall  Company  (Shropshire,  England) ,  iron,  ores,  coal 20 

Ulle  (France)— 

wages  of  operatives 104 

Lilpop,  Ilao,  &  Loewcnstein  (Warsaw,  Russia),  beet-sugar  machinery 52 

lime  (tee  Glass:  materials^. 
Lime  glass  (su,  alto,  Glass:  wares). 

definition  of 861 
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Lime  Book,  Conn.— 

iron  manufacture  at  49 

Lhnmared  (Sweden)— 

glass  manufacture     999 

Limoges  (France)-— 
ceramics — 

porcelain  manufacture  152, 163, 185, 170 

faience  manufacture 164,206 

ancient  enamels  of,  reproduced 170, 197, 198 

modern  enamels 197, 198 

glass- 
enamels  289 

School  of  Fine  Arts  applied  to  Industry 174>  197 

Iindeucher,  Edouard  (France), /ai^no*  rase 166 

Iandholmen  (Sweden) — 

iron  and  steel  manufacture — 

Bhip-ynnl  and  machine-shops  of  the  Motala  Company 61 

Liasacite  &Cosson  (Aubervilliers, France), glass 247,254 

Lissino  (Russia) — 

Forest  School 418-421 

Litharge  (tee  Glass:  materials). 
Liverpool  (England) — 

porcelain  manufacture 119 

decoration 119 

Livonia  (tee  Russia:  provinces). 

Lloyd,  Francis  H.  ( Wednosbury,  England),  tweer  for  blast  furnaces 23 

Lobricll  Car  Wheel  Company  (Wilmington,  Del.),  car  wheels,  paper  rolls 65 

Lobmoyr,  J.  &  L.  (Vienna,  Austria),  glass  exhibit 229, 290-293 

Bohemian  glass  ware,  engraved,  colored 290, 291, 293 

iridescent  glass,  enamels 291, 292* 

chandeliers 292 

glass  exhibit  at  Centennial  Exhibition 236 

Lobmeyr,  L.  (Vienna,  Austria),  juror  in  Class  19  (Glass) 229 

book  on  " Die  GUuinduttrie,"  etc 245,297 

Locomotives  (tee  Iron  and  Steel;  alto,  Machinery). 
Lodelinsurt  (Belgium) — 

glass  manufacture 302 

Lcebnitz,  Jules  (Paris,  France),  artistic  fatenee  for  the  entrance  porch  to  the  Gallery  of  Fine 

Arts  at  the  Exposition   162 

Loiseau,  E.  F.  (Philadelphia,  Pa.),  compressed  fuel 90, 91 

Lombardy  (tee  Italy:  provinces). 
London  (England) — 
British  Museum — 

ceramic  collection 201 

glass  collection 240,241 

Lambeth  Art  School 143 

Museum  of  Practical  Geology — 

ceramic  collection  118;  139, 140 

Hoyal  Academy — 

prizes  in  ceramic  art  decoration  decreed  by —         147 

exhibitions 149 

St.  Thomas  Ilospital — 

wall-tile  linings   204 

South  Kensington  Museum — 

ceramic  collection 116,135,136,203 

glass  collection. 291 

Zoological  Gardens- 
art  obj e  c  ts  modeled  at 143, 14  4 

glass  manufacture .238,281,284,285,288 

porceluiu  manufacture  .. 143-147 

Douiton&Co.)Lamreih 131,143-145,225 

enameling  on  iron 200 

underground  railwav  - 

commie  signs  and  furnishings  of  stations,  etc. 199,200,204,206 
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Londonderry  (Nova  Scotia,  Canada) — 

Iron  and  steel  manufacture 84 

Longchamp  (France) — 

porcelain  manufacture  and  decoration 172 

Longwy  (France) — 

porcelain  manufacture 167, 108 

enameling 167-189 

Lonqnet,  Charles  (France),  decorator  of  enameled  porcelain    168 

Loremy  &  Rochet  (Paris,  Fnmce),  sUvered-glass  furniture 268 

Lorin,  N.  (Chartres,  France),  stained-glass  windows 272 

Lorraino  (see  Germany:  Alsace  Lorraine). 

Lot-et-Garonne,  department  of  (France),  cork  manufacture 401 

Lotus  flower  in  Indian  pottery  ornamentation 149 

Louis  XIV,  King  of  France,  ordinance  protecting  French  forests 890,397 

Louis  XV,  King  of  France,  promoter  of  ceramic  industry 120,152 

Louisiana  {tee  United  States). 
Louisville,  Ky<— 

iron  and  steel  manufacture— 

metal-working  machinery 66 

glass  manufacture 316 

Lourcbes  (Franco) — 

glass  manufacture 270 

provision  for  the  welfare  of  operatives 279 

Lourroil  (France)— 

terra-cotta  tile  manufacture 17S 

Lowestoft  (England) — 

porcelain  manufacture 129 

Lubricating  oils    459 

Luca  della  Hobbia  (Italy),  sculptor,  painter  on/otsaee,  promoter  ceramic  decoration 117 

Lumber  {tee  Forestry). 

Lundquen,  B.  H.  (Stockholm,  Sweden),  faience  stoves 181 

Lustercd  glass  {tee  Glass). 
LUXEMBURG,  GRAND  DUCHY  OF— 

[Note.— The  iron  and  steel  industry  of  Luxemburg  it  considered  together  with  that  of 
Germany.    See  Germany.] 
Ieok  and  Stkkl— 

ores 28 

manufactures 84,06 

exports — 

ores  to  Belgium - 42 

pig-iron  to  Belgium 42 

Lynn,  Mass. — 

early  iron  manufacture 69 

Lyons  (France) — 

faSenee  manufacture 154 

old  designs  reproduced 154 

MoArthur  cotton  gin 459 

McCaffrey  St  Bro.  (Philadelphia,  Pa.),  flies,  rasps,  etc 67 

McLaughlin,  Louise  (Cincinnati,  Ohio),  porcelain  decoration 199 

book  on  "China  Painting" 249 

MacLcllan,  P.  &  TV.  (Glasgow,  Scotland),  iron  railway  sleepers . .  23 

MACHINERY  (including  tools,  implements,  appliances,  processes)— 

labor-saving,  use  of ,\  37. 87, 93, 95, 377 

disused  in  agriculture— 

in  India 438 

Egypt 441,442,41* 

Italy 447 

United  States  (sea-island  cotton  plantations) 445 

disused  in  glass-making  in  England 371 

made  in  connection  with  iron  and  steel  manufactures  in  Europe i 

distinct  establishments  in  America 5 

agricultural— 

beet-root  sugar  making 12,16,22,34,44,57,58,07,08,76,77,84 

cotton  cultivating 12,22,34,44,52 
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MACHINERY— Continued, 
agricultural — 

cotton  cultivating— 

gin* 441,  454, 456,45* 

presses 441 

harrows 452 

drills 458 

plows 440,441,4421443,447,452,403,456,457 

hoes 441,443,453,457,453 

spades 441 

brSeke  (planting  implement) 443 

steam-plows 22 

oeramic  industry- 
preparing  materials 153,211,213,221 

molding  bricks 222 

tiles 202,205,206 

furnaces,  kilns 167,212,223,224,321-328 

engines 7,8,12,10,22,34,38,40,44,52,58,04,00,74,80,84 

blowing 9 

Are 22,64 

hydrmulio 80 

locomotives 7, 12, 22, 34, 88, 3M0, 44,  **.**.  74, 75, 79, 91, 357 

marbie 1 7,22,36 

boilers  for 7,17,21,24,88,44,58,74 

gas-burning 854 

petroleum-burning 357 

forestry  processes — 

cork  manufacture 401 

peat  preparation 408, 409 

by  hand  and  horse  power 409 

steam-power 409 

in  factories 409 

glftfis- working—  I 

for  cutting  and  engraving 267,285,208,200,380,870 

by  the  wheel 237,255,273,275,282,282,288,308 

iron 368 

stone 868 

wooden 868 

cork 368 

TUghman's  sand  blast   243,255,280,302,870 

for  pressing 255,208,811,368,378-385,387 

ruling 267 

grinding  and  polishing  plate-glass 800,320,332,333,336 

casting  plate-glass 830,831 

rolling  plate-glass 336 

worked  by  hand       338, 371 

power 833,368 

steam 255,270,290,800,384 

hydraulic 255 

compressed  air 884, 385 

grinding  mills 268,302 

tools 377-387 

bottle-making 258,858,359 

molds  270,358 

closed 270 

rotary 270 

fan 358,850,365,306,377-386 

wooden 860,371 

clay 858 

blowing 313, 847, 358, 350, 86St  3*6, 367 

nickel-coating  of 366 

pressing 377-886 

shaping 880-386 

furnaces 824-328,852-358,804,304,372,375 

gas 290,800,801,309,810,832,352-358,372 
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MACHJLNJSltY— Continued, 
glass-working— 
furnaces— 

Bootius 255,302,300, 330, 332, 853, 864 

Siemens 243, 255, 300, 301, 802, 309, 320, 330,  332, 353, 354, 364 

annealing 312, 830, 331, 354, 359, 3G5, 373 

"glory-holes"  (reheating) 85 J,  305 

Ponaard 270,354 

portable,  for  baking  china  and  glass 208 

melting 268,209,270,347,334,355,356,358,864.372,373 

mnffle 307 

blowing 847 

pots  used  in 324-326,847,355,356,302,365,378 

Are-bricks  for  (see,  also,  Ceramics) 824, 326-328, 330 

ovens— 

drying 268,355,874 

flattening.... 301,346,340,354,365 

iron  and  steel  working 4,5,87 

steam-hammers /ronturpieee,  7, 12, 13, 22, 32, 38, 77 

rolling 10,11,13,21,27,30,32,33,38,41,46,47,54,70,75,77,83,86,102 

steam-cranes 22 

furnace* 20,45,63,216-219 

construction  o£  fire-brick 216, 21 7, 219 

puddling 8, 10, 20, 21, 3M1, 46, 47, 54, 56, 60, 70, 77, 87 

Banks 7,19,41 

Lemnd 81 

wolf 46 

Catolan 56,60,73,70,77,79 

blast 8,9,10,13,14,20,21,27,38,40,41,46,47,54,50,70,73,77,78,83,101 

reheating 10, 54, 56, 77 

hot-Mnet  ovens 46 

Whitwell    8,13,22,29 

Cowper 8 

Neilson 18 

Cooper 22 


Bessemer  . .  .8, 0, 10, 15, 16, 24, 25, 29, 30, 81, 38, 39, 41, 42, 44, 47, 48, 51, 52, 53, 58, 50, 00, 01, 63, 72, 73, 

74, 77, 88, 80, 95, 09, 100, 102 

Siemens 17,25,81,32,46,47,62,53,55,74,70,101 

Siemens  Lunden 60 

Siemens-Martin 8, 0, 10, 15, 10, 17, 10, 24, 25, 31, 30, 41, 44, 47, 51, 52, 54, 58, 61, 74, 89 

Siemcns-Cowper 10, 29 

Martin 25 

Pernot 52,63,60 

TTohatius *  69 

Ponsard 10, 41 

Bicheroux 82 

open-hearth 16,41,53,60,63,72,73,84,87,05,100,101 

Whitworth 17 

Attwood 18 

Boll 19 

Motor's  steel-casting  in  molds 83 

DuPny's  direct  production  lrom  ore 65,66 

Intermission  of  inventions  in 37 

machlno  tools 13,10,17,22,32,33,34,40,04,66 

metal-working 4,5,7,22,60,67,68 

mining 12,40,66 

paper-making 65 

pumping 12,16,22,88 

making  compressed  fuel -' 90,91 

shoe-making 67,6% 

textile 6,16,22,66,67,68,459,461 

wood-work  Ing 44, 58, 6> 

MADAGASCAR— 

coal  deposits 82 

iron  ore 82 
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Madras  (tee  Great  Britain:  colonies:  India). 

Madura  (tee  Great  Britain:  colonies:  India). 

Maes  Freres,  proprietors  of  glass  works  at  Cllchy,  France  (gee  Cristallerio  do  Clichy). 

Magnesia  (tee  Glass :  materials). 

Mahler  &  Eschenbacher  (Austria),  miner's  tools 45 

Mahommed  A  zin,  the  Pathan  (K.  arachi,  India),  manufacturer  of  pottery 16 

Mahratta  (see  Great  Britain :  colonies :  India). 
Maine  (tee  United  States). 
Majolica  {tee  Ceramics). 
Malmo  (Sweden) — 

ceramic  manufacture 184 

Malta  (tee  Great  Britain :  colonies). 
Malvern  Kills  (England)— 

early  manufacture  of  encaustio  tiles 118 

Manganese  (tee  Glass:  materials). 

Manitoba  (tee  Great  Britain:  colonies :  Canada). 

Mannheim  (Germany) — 

glass  manufacture 260,329 

Manufacture  des  Glaces  de  Sainte  Mario  d'Oignies  (Floreflb  and  Aniche,  Belgium),  plate-glass.  290;  329 
Marbclla  (Spain)— 

iron  manufacture 78 

Marohlenne-au-Pont  (Belgium) — 

glass  manufacture 302 

Maria  Theresa,  Empress  of  Austria,  promoter  of  ceramio  industry 119,178 

Marienberg  (Sweden) — 

porcelain  manufacture 184 

Marrel  Bros.  (Eive-do-Gier,  France),  iron  armor  plate 11 

Marseilles  (France) — 

faience  manufacture 166 

Marseilles  Foundry  and  Mining  Company  (France),  iron  and  ores 12 

Marsh,  George  P.,  his  book  on  "Earth  as  Modified  by  Human  Action,"  referred  to 391 

Marshall  (England),  modeler  on  porcelain 143 

Martin,  C.  (Paris,  France),  mirror,  glass  furniture 268 

Martinique  (tee  France:  colonies). 

Maryland  (tee  United  States). 

Massachusetts  (tee  United  States). 

Math  leu,  subdirector  of  Forest  School,  Nancy,  France,  collection  of  Indian  timber  and  forestry 

specimens 430 

Mauch  Chunk,  Pa. — 

iron  manufacture 73 

Maugin-Lesur,  C.  A.  (Paris,  France),  mirrors 262,263 

Marr  &  Co.  (Brosoly,  England),  tiles 212 

Medici,  Duke  Francesco  de  (Italy),  promoter  of  the  ceramio  industry 118 

Meehan,  Thomas  (Germantown,  Pa.),  forest  tree  seeds 896 

Meerut  {tee Great  Britain:  colonies:  India). 
Megin  (Franco)— 

cork  manufacture   401 

Meier,  Jacob,  teohnical  director  Bochum  Company  (Germany) — 

invent  or  process  of  steel-casting 38 

MeiVhaillolskoe  (Russia)— 

School  of  Forestry .' 422 

Mofcsen  (Saxony,  Germany) — 

porcelain  manufacture 119, 120, 121 

decoration 119 

tests  of  materials  by  the  government   195 

Meisterdorf  (Bohemia,  Austria) — 

glass  manufacture 294,296 

Memphis,  Tcnn — 

cotton  exhibit  by  the  Board  of  Trade  of 435 

grand  prize  awarded  to 436 

Mercury  (tee,  alto.  Glass :  materials) — 

dangerous  to  workmen  using  it 834,336 

Lenoir  process  for  avoiding  use  of 263 

Meriden  (Conn.)  Glass  Company,  flint-glass  articles 244 

"Metal"  (tee,  afro,  Glass) 235 
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Metallurgy  (***  Iron  and  Steel). 

Meter,  cubic,  definition  of 400  note 

Meteyard,  "Life  of  Wedgwood,"  cited 207  note,  207 

MEXICO- 
Cotton— 

grown  and  manufactured  in  the  time  of  Cortez 437 

plant  introduced  in  Texas 451 

a  perennial  in  warm  climates 451 

Inoa  akd  Stskl— 

ores 85 

coal  wanting 85 

manufacturing  establishments 85 

imports- 
coal— 

from  United  States 85,80 

iron  and  steel— 

from  Great  Britain 85 

United  States 86 

machinery — 

from  Great  Britain 85 

United  States 85 

railroads 85 

Meyer  (A.)  Pere(Douzy,  France),  glass 258 

works  of 268 

glass  furnace  invented  by 258 

Mesieree-le-Metz  (Alsace) — 

iron  manufacture 28 

Michigan  (tee  United  States). 
Middlesborongh  (England) — 

iron  and  steel  manufacture 16, 19, 22 

Middletown,  Conn — 

iron  and  steel  manufacture— 

pumping  machinery 67 

Miellot,  A.  (Paris,  France),  mirrors 264 

Mfllet(Opat)  &  Massier  (Clement)  (Sevres,  France),  faXenee  ware 170 

decoration  in  painting 170 

Millar  (John)  &  Co.  (Edinburgh,  Scotland),  glass,  blown,  cut,  engraved 288 

\Hn»r*ia  (joe  iron  and  Steel). 

"Mineral  wool"  (non-conducting  substance  for  roofing,  etc.) 376 

Mining  (wee  Iron  and  Steel). 

Minneapolis,  Minn — 

glass-making  sand 814 

Minnesota  (tee  United  States). 

Minton,  Herbert,  founder  of  the  manufactory  of  Minton,  Hollins,  &Co 211 

Minton,  Hollins,  &Co.  (Stoke-upon-Trent,  England),  tiles 203,206,211,212* 

Minton's  Cbina  Works  (Stoke-upon-Trent,  England) — 
ceramic  manufacture— 

tiles 121,202,210 

vases 133, 134*,  135, 136*,  137, 138* 

plaques  by  Solon  ... 136-138 

plates  illustrating 113*,  136*,  137*.  138* 

exhibit 132-138 

court  in  the  Exposition 133 

grand  medal  awarded  to  122,133 

Mirrors  (tee  Gbtss). 

Mississippi  (tee  United  States). 

Mississippi  River — 

water  line  from,  to  tho  Atlantio  coast  would  increase  cotton  production 442 

soil  of  tho  bottom  lands,  cultivation  of 442, 443 

diseases  of  the  cotton  plant  in  the  bottom  lands 462 

Missouri  (tee  United  States). 

Miton,  A.  N.  (Paris,  Franco),  glass  stands  and  fancy  articles 262 

Moen,  island  of  (Denmark) — 

sQex  for  ceramic  manufacture 184 

Mohammed  All,  Viceroy  of  Egypt,  promoted  cotton  culture 439 
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Mokta-el-Hadid  iron  mines  (Algeria) 81 

Mondron,  Leon  (Lodelinsnrt,  Belgium),  glass  sheets  and  cylinders 808 

Monot  Pere  &  Fils  &  Strumpf,  proprietors  of  glass  works  at  Pantin,  France  (tee  Cristallorio  de 
Pantin). 

Monoyer  Frcres&Co  (Jumet,  Belgium),  window-glass 802 

Mons  (Belgium) — 

glass  manufacture 845 

Montana  (tee  United  States). 
Montceau-lcs-Mlnes  (France) — 

glass  manufacture  271 

Montcrau  (France)— 

pottery  clay 163 

faience  manufacture 164,102 

Monti  neon  (France) — 

glass  manufacture 250,328 

Moors— 

CERAMICS— 

tiles  manufactured  by 118 

introduced  into  Italy 148 

Spain 200 

pottery- 
imitated  in  France  154 

Hungary 179 

Cotton  Culture— 

introduced  plant  and  manufacture  into  Spain 407 

Moravia  (tee  Austria-Hungary:  provinces). 

Morel,  Alphonse  (Lodelinsart,  Belgium),  window-glass 302 

MOROCCO— 

iron  ores 81 

Morrell,  Daniel  J.,  Additional  Commissioner  to  the  Exposition — 

Report  on  Iron  and  Strkl  Exhibits 1-112 

Morris,  Wheeler,  &  Co.  (Philadelphia,  Pa.),  cut  nails  66 

Morvan  (Aries,  France),  kaolin 176 

Moscow  (tee  Russia:  provinces). 
Moscow,  city  of  (Russia) — 

Imperial  Technical  School  at 61 

Moser,  Ludwig  (Carlsbad,  Bohemia,  Austria),  glass  ware,  colored,  decorated 284 

Motula  (Sweden) — 

iron  and  steel  works  of  the  Motala  Company  (which  tee). 

Motala  Company  (Sweden) 53, 68 

works  at  Motala  60,61 

Norrkoping  (ship-yard) 61 

Lindholmen  (ship-yard,  machine  shops) 61 

Nykoping 61 

Bfingbro 61 

exhibits  by 58 

Mountains- 
timber  roads  over,  used  in  France 883 

tree-planting  on,  in  France 383 

embankments  to  retain  the  slopes  of,  in  France 883 

Italy 883 

forests  of,  in  France 894 

Monstiors  (Franco)— 

faience  m  an  u  facturo 154 

ancient  doalgns  reproduced 154,166,170,173 

Moyenvre  (Germany)— 

Do  Wendel's  iron  works  at 81,32 

Muffles  (tee  Glass:  machinery:  furnaces). 

MublhauB  (Julius)  &  Co.  (Ilaida,  Bohemia,  Austria),  glass  ware,  decorated,  vases,  furniture 294 

Multan  (India) — 

pottery  manufacture  and  decoration 150 

Munkfors  (Sweden- 
steel  manufacture 60 

TJddeholm  Company 60 

Mural  decoration  [tee  Ceramics;  also,  Glass). 
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Murano  (set  Venice). 

Murrhino  glass  (tee,  alto,  Glass) 240 

Museum  of  Practical  Geology  (tee  London). 

Musical  instruments,  wood  for  the  construction  of  - 

from  Jura,  France 394 

Savoy,  France 394 

Black  Forest,  Germany 304 

Tyrol,  Austria 894 

Muslin  glass  (tee  Gloss:  wares). 

MussilL,  decorations  on  porcelain 133 

Mysore  (tee  Great  Britain:  colonies:  India). 

Noes  Iron  Works  (Norway),  steel  Tnsiwifactnie 76 

Nomnr  (Belgium)— 

glass  manufacture 298 

Nancy  (France) — 

glass  manufacture .* 264,272 

School  and  Museum  of  Forestry 392,430 

Nangpoor  (tee  Great  Britain :  colonies :  India). 
Nantgarw  (Wales)— 

porcelain  manufacture 121 

Naples  (Italy)— 

Iboh  axd  Steel  manufacture— 

cemented  steel 79 

locomotives,  engines,  etc 79 

engineering  constructions 79 

National  Museum  at— 

ceramic  collection 188 

glass  collections 240,241 

Napoleon  I  (France),  promoter  ceramic  industry 121 

art  collections  in  Italy 239 

stimulated  cotton  culture  in  Italy  by  enforcing  his  "  Continental  System  " .  468 

Nasmyth,  James  (England),  inventor  steam-hammer 18 

Natal  (tee  Great  Britain :  colonies). 

Notional  Car  Spring  Company  (Now  York,  N.  T.),  springs 67 

National  Museum  (tee  Washington,  D.  C. ;  alto,  Naples). 
Nebraska  (tee  United  States). 
Neidorviller  (France) — 

/aXence  manufacture 166 

ancient  designs  reproduced        106 

Neilson  (Glasgow,  Scotland),  inventor  hot-blast  for  smelting  ores 18 

Norbndda  (see  Great  Britain:  colonics:  India). 

N6ret,  O.  (Paris,  France),  stained-glass  windows 272 

Nesbitt,  Mrs.  (England),  prizo  for  porcelain  decoration   147 

NETHERLANDS  (tee,  alto,  Amsterdam,  Delft,  Rotterdam)— 
Ceramics— 

list  of  exhibitors 188 

Delft  waro 118 

tUes 209 

early  importation  of  Oriental  porcelain 118 

importation  from  Great  Britain 193 

Franco 176 

Cotton— 

early  importation 470 

imports  from  India 470 

Great  Britain 470 

France 467 


exhibit 244 

imports  from  Belgium 829 

exports:  potash  to  Belgium 869 

Textile  Fabrics— 
cotton- 
manufacture  in  16th  century 470 

modern 470 

imports  from  Great  Britain 470 
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NETHERLANDS-  Continued 
COLONIES- 
BORNEO— 

Cotton  exhibit 4§f 

JAVA- 
COTTON  exhibit 437 

Noudeck  (Bavaria) — 

porcelain  mannfactare 110, 120 

Noustadt  (Prussia) — 

Forest  Academical  School 417,418 

Nevada  (nee  United  States). 
Nevers  (Franco) — 

faience  manufacture 154 

ancient  designs  reproduced 154, 173 

New  Albany,  Ind. — 

glass  manufacture 315 

New  Britain,  Conn. — 

iron  and  stool  manufacture— 

tools  and  hardware     67 

New  Brunswick  (tee  Great  Britain:  colonies:  Canada). 
New  Caledonia  (tee  Franco :  colonies). 
Newcasllo-on-Tyno  (England)— 

oast-steel  manufacture  18 

ceramic  manufacture— 

fire-brick 220 

New  Hampshire  (tee  United  States). 
New  Jersey  (tee  United  States). 
New  Mexico  (tee  United  States). 
New  Orleans,  La. —  • 

cotton  exhibited  by  the  Board  of  Trade  of 435,436 

variety  of  cotton  so  named 450 

New  Providence,  Ind— 

glass-making  sand 314 

New  Russia  Company  (Bonotz  Valley,  Russia),  iron  and  steel  manufacture 54 

New  South  Wales  (tee  Groat  Britain:  colonies:  Australia). 
New  York  (tee  United  States). 
New  York,  city  of— 

American  Institute- 
annual  exhibitions — 

ceramic  display 101 

ceramic  manufacture— 

encaustic  tiles 103,225 

glass  manufacture- 
materials  used  314 

iron  and  steel  manufacture — 

textilo  machinery 66 

stone-working  machinery • 66 

street-railroad  cars  67 

New  Zealand  (tee  Groat  Britain :  colonies). 

Nichols, George  AVard  (Cincinnati,  Ohio), book  on  "Pottery" 246 

Nickel-plating  of  glass-blowing  tools 366 

Nicod,  P.  (Paris,  France),  stained-glass  windows 272 

Niedermayer,  sculptor,  director  Imperial  Porcelain  Manufactory,  Vienna  (17GO-'0O) 178 

Nijni-Novgorod  (Russia) — 

iron  manufacture 54 

market 54 

NUnl-Salda  (Russia)— 

Prince  DcmidoiTs  iron  and  steel  works 53 

N\Jni-Taguil  (Russia)— 

Prince  DcmidoiTs  iron  and  steel  works 64 

NJJni-Turinek  Iron  Works  (Blagodat,  Russia)  51,66 

Nile  River,  cotton  from  tho  Valley  of 439 

Egyptian  cotton  crop  depends  on  inundation  of 440,442 

Nilling  &.  Co.  (London,  England),  enameled  name-plates,  signs,  etc 190,200 

Nineveh — 

ancient  manufacture  of  enameled  bricks 118 
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Niter  {tee  OlfaM:  materials). 
Nitric  acid  (tee  Glass:  materials). 

NoSl,  Tony  (France),  faience  vase 165 

NorrkSping  (Sweden) — 

iron  and  steel  manufacture — 

skip-yard  of  Motala  Company 61 

peat-working  machinery 409 

North  Carolina  («ee  United  States). 
North  Easton,  Mass- 

iron  and  steel  manufacture— 

agrieoltural  im  ploments 67 

North  Lonsdale  Iron  and  Steel  Company  (Lancashire,  England),  pig-iron 21 

"North  of  England  District  "— 

iron  production 10,20 

prostration  of 102 

Northwood,  John  (England),  glass  rase  sculptured  by 237, 274 

reproduction  of  the  Portland  Vase 285,288 

NORWAY  (see,  alto,  Bergen,  Vallo). 
Ceramics— 

list  of  exhibitors 185,186 

imports  front  Sweden 184 

Cottox— 

imports 470 

FOUSSTItY— 

exhibit 801 

forests,  extent  of 89! 

owned  by  the  state 805 

individuals 895 

exports  to  France 401 

education  of  Norwegian  foresters  in  Swedish  schools 405 

Glass— 

exhibit 244,800 

manufacture  of  flint  glass 300 

window-glass 310 

bottles 310 

operatives- 
number  of 308, 310 

women  and  children  as 310 

IBON  AKD  STKKL— 

exhibit 75,76 

production 75 

ores .«..  75,78 

iron 75,76 

steel 75,76 

manufactures— 
iron — 

pig  and  crude 75 

wrought 7C 

steel 75,76 

machinery #'6 

agricultural 76 

tools 76 

cannon 76 

industry,  growth  of— 

prostration 75,100 

difficulties 75,76 

want  of  coal 78 

wood 76 

poverty  of  the  people 76 

manufacturing  establishments 75 

exports — 

ores 75 

to  Great  Britain 75 

Sweden 62 

Iron 75 
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NORWAY— Continued.  Page. 

Tbon  axd  Stkbl— 
Imports — 

iron  and  steel : 75 

machinery — 

locomotives  from  United  States 75 

Textile  Fabrics— 

cotton,  imports  from  Great  Britain 470 

Nova  Scotia  (see  Great  Britain:  colonies:  Canada). 

Nut,  Mahommed,  and  Khamll  (Hyderabad,  India),  manufacturers  of  pottery 150 

Nykiiping  (Sweden)— 

iron  and  steel  manufacture— 

works  of  the  Motala  C  ompany 61 

Nyniphenburg  (Bavaria,  Germany) — 

porcelain  manufacture 120 

Nyssens  (Aug.)  &  Co.  (Brussels,  Belgium),  glans  panels,  mirross,  beveled,  etched,  cut 302, 303 

Obouohoff  Steel  Works  (Alexandrovski,  Russia)— 

chrome  steel 52 

steel  guns,  railroad  supplies,  etc 58 

Oceanic*  (««e  France:  colonies). 
Ocher  (see  Glass:  materials). 
Odessa  (Russia)— 

wages  of  operatives 104 

O'Fallon,  J.  M.  (Stourbridge,  England),  decorator  of  glass 235,237,245,280 

Ohio  (ses  United  States). 

Oil  from  cotton-seed 450 

Oiron  (Franco) — 

porcelain  manufacture 135 

Oiron  faience  d"  (see  Ceramics). 

Okra,  crossed  with  the  cotton  plant  in  Egypt 430 

known  as  "gumbo"  in  United  States 439 

Olivotti,  Th.  Y.  (Murano,  Venice,  Italy),  glass  jewelry,  beads,  fancy  articles,  woven  glass, 

colored ,  aven  t u  rine 229, 308 

Olonets  (see  Russia:  provinces). 
OPERATIVES— 
wages  of— 

ceramic  industry— 

in  Franco 171 

United  States 191 

glass  industry — 

in  Italy  (artists) 309 

irsn  and  steel  industry — 

in  Belgium 37,39,90,104 

Franco 08,103,104 

Germany 105 

Great  Britain • 106,111 

United  States 106 

laborers— 

in  Austria 105 

Belgium 104 

Germany 105 

Great  Britain 108,107 

Italy 106 

Russia 104 

mechanics — 

in  France 103,104 

Germany 105 

Great  Britain HI 

Italy 105 

silk  industry — 

in  Austria 105 

Italy 105 

number  employed — 
oeramio  industry — 

inFranoe 153,154 

Sweden 184,186 

United  States 191,199 
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OPERATIVES— Continued, 
number  employed— 
cork-making — 

in  France 401 

glass  industry — 

in  Auslria-llungary 372 

Belgium , 209 

France 270 

Italy... 307 

Norway 800,810 

women  as— 

inAuatria 105,108 

Belgium 87,108 

France 103,104,108,154,270,335 

Germany 105,108 

Great  Britain 108 

Italy 108,447 

Norway 310 

Russia   104 

Sweden 108 

United  States  (cotton  States) 452,455,456 

children  as— 

in  Belgium 37,108 

France 103,104,154,270 

Great  Britain 108 

Italy 307,447 

Norway 810 

Sweden 108 

United  States  (cotton  States) 452,458 

skilled  labor  unattainable  in  cotton  growing— 

in  Egypt 441,443,451 

India 438,451 

Italy 447 

South  America 451 

West  Indies 438 

Hayti 446 

work  performed  by— 

in  Belgium 37,104 

Bohemia 374 

Egypt 441 

France   08,104,258,364,305,401 

Great  Britain 364,365 

United  States  (Cotton  States) 455,457 

health  affected  by  working  with  mercury 834, 336 

slave  labor  in  cotton  cultivation — 

in  United  States 438 

West  Indies 438 

employers'  provision  for  the  welfare  of— 

Fafencerie  de  Glen,  Erance 167 

Societe  des  Verreries  do  Lourches,  France 270 

opposition  to  new  methods  of  manufacture  and  agriculture— 

in  Egypt  441,442,443 

Great  Britain 371 

India 438 

Italy 447 

United  States  (on  sea-island  cotton  plantations) 456 


in  Great  Britain 371 

ironworks 107 

repressed  by  the  government  in  Belgium 37 

t^hntnai  education  of— 

in  Belgium 87 

France 174,107 

Great  Britain 131,143 

India 149 
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OPERATTTOS-Continued. 
technical  education  of— 

in  Italy 288,807 

United  States 186 

legislation  to  protect- 
in  Belgium • 108 

unemployed,  from  over-production 94,103 

in  Germany 103 

Great  Britain .  103,107 

Oran,  a  department  of  Algeria  (see  France :  colonies :  Algeria). 
ORANGE  FREE  STATE— 

coal  deposits 82 

Ordnonoo  (tee  Iron  and  Steel). 
Orebro  (Swedon) — 

faience  stove  manufacture ■ 185 

Oregon  (tee  United  States). 
Ores  (fee  Iron  and  Steel). 
Orkarshamm  (Sweden)— 

pottery  manufacture 185 

Osier,  F.  <fcC.  (Birmingham,  England),  crystal  glass 248 

table  sets,  chandeliers,  gloss  furniture 284,285 

illustrations  of  their  candelabra  and  chandeliers 280*.  287* 

Osterby  (Sweden)— 

steel  manufacture 60 

Ott  &Brewcr  (Trenton,  N.J.),  porcelain  exhibit 190 

Ottin,  L.  A.  (Pails,  Franco),  stained-glass  windows 272 

Oude  (tee  Great  Britain :  colonics:  India). 

Ougree  Iron  Works  (Ougree,  Belgium),  iron  products  exhibited 39 

processes  employed 41 

Paillard,  E.  (Paris,  France),  mirrors 284 

Painting  (see  Ceramics;  also,  Gloss). 
Palghaut  (see  Great  Britain :  colonies :  India). 

Polissy,  Bernard  (France),  promoter  of  ceramic  industry 118,110 

Panels  (tee  Ceramics ;  alto,  Glass). 
Panki  (Hussion  Poland)— 

government  iron  works 53 

PannierLahoche  &Co.  (Paris,  France),  glass 256,257 

Pontin,  (France)— 

gloss  manufacture ; 206 

Paper-fiber  plants  cultivated  in  India 430 

PARAGUAY- 
COTTON— 

exhibit 449 

cultivation  introduced  by  the  Jesuits 449 

soil  adapted  to  the  cultivation  449 

Paris  (France) — 

Academy  of  Music — 

ceramic  decoration  in . 104 

Church  of  St  Vincent  do  Paul- 
ceramic  decoration  in 168 

Grand  Opera — 

mirrors  in 259 

view  of,  engraved  on  glass 208 

the  Louvre — 

ceramic  collection 135 

corks  consumed  annually 401 

glass  manufacture 252-254, 250, 257, 258, 262, 263, 264, 265, 266, 267, 268, 271, 272, 273, 330 

furnaces 354 

porcelain  manufacture 152 

enamel  decoration 197,108 

enameling  on  iron  198,109 

tiles 213 

municipality  of— 

pavilion  at  the  Exposition — 

tile  decoration,  terra-cotta  panels 208 

engraved  glass  panels 271 
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Paris  Expositions  (tee  International  Exhibitions). 

Paris,  E.  (Saint-JToseph-du-Bourget,  France),  enamels,  enameled  glass,  and  metal  wares 269, 270 

Parit  (E.)  St.  Co.  (Paris,  France)  enameling  on  metals 198,190 

Parker,  TV.,  chief  engineer-surveyor  Lloyd's  Register  (England),  treatise  on  use  of  steel  for 

marine  boilers 24 

Parmentier  (E.)  &Co.  (Fresnes,  France),  window-glass 202 

Paste  (tee  Ceramics:  pdte-tur-pdte). 
Pdte-changeante,  turpdte,  etc.  (tee  Ceramics). 

Pdte-tur-pdte,  definition  of 130, 137  note. 

Patent  laws — 

United  States- 
promote  mechanical  inventions  377,387 

Paterson,  N.  J — 

iron  and  steel  manufacture —  • 

textile  machinery  00 

Pavements,  glass  (tee  Glass). 

Pearce  (England),  decorator  of  glass  335 

Pearson,  Col.  George,  R.  E.,  forest  ranger  in  Nerbudda,  Nangpoor,  and  Berar  provinces,  India. .         428 

superintendent  of  forestry  education  in  India 480 

Peat  (ms  Forestry ;  alto,  Glass:  fuel  used  in  manufacture). 

Peligot  (France),  book  ("Le  Verve  ")  on  glass  manufacture,  experiments,  and  theories 317, 320 

Pelletier,  L.,  director  of  tile  works,  Lourroil,  France 175 

Pelletier  (M.  A. )  &  ses  Fils  (Saint-Just-sur-Loire,  France),  window  and  plate  glass 201 

Pennsylvania  (tee  United  States). 

Peranu,  son  of  Jumu  (Tatta,  India),  manufacturer  of  potteiy 150 

Perm  (tee  Russia :  provinces). 
Perm,  city  of  (Russia)— 

Imperial  Gun  Foundry 53 

Pernambuco  (Brazil) —  * 

cotton  exhibit 448,449 

PERSIA- 
CERAMICS— 

collection  at  South  Kensington  Museum,  London 116 

tiles,  ancient  use  of 118,150,200,209 

in  mosques 150 

imitated  in  France 154,106 

Hungary 179 

Cottox— 

first  introduced  from  India 437 

seed  of  sea-island  cotton  derived  from 454 

exports  to  Russia 470- 

Glass— 

imitated  in  England 235 

France 250,252,253,204,205 

Iron  manufacture * 83 

PERU— 

coal,  undeveloped 80 

iron  ores,  undeveloped 80- 

imports- 
iron  and  steel  from  Great  Britain 86 

Cottok  exhibit 448 

Petit  (Paris,  France),  glass  signs 207 

Petroleum  as  fuel  in  gas  manufacture 350,357' 

iron  manufacture 357 

for  locomotives 357 

experiments  with 357 

Petterson,  C  A.  (Stockholm,  Sweden),  faience  stoves 185< 

Petttyean,  process  of  silvering  glass 335 

Petuntse  (tee  Ceramics). 

Peyrat,  F.  (France),  decorator  on  porcelain  in  pdte-tur-pdte 165 

Peyton,  Lieut.  Col.  W.,  inspector  of  forests,  Southern  Bombay,  India 427 

Pfulb,  Albert  (Paris,  France),  vases,  goblets,  etc.,  of  glass,  with  antique  decoration 265 

Philadelphia,  Pa.— 

iron  and  steel  manufacture 05 

car  wheels 65- 

36  P  R VOL  3 
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Philadelphia,  Pa. — Continued, 
iron  and  steel  manufacture— 

hardware 66 

atree  t-railroad  cars 67 

shop  tools 67,68 

locomotives 75 

porcelain  manufacture 196 

National  Art  Training  School 246 

glass  manufacture 324 

materials  used  in • 314 

ovens  used 353 

Philadelphia  and  Reading  Railroad  Company  (Pennsylvania),  locomotive 66, 91 

anthracite  coal 66 

Philadelphia  (Centennial)  Exhibition  (see  International  Exhibitions). 

"Philadelphia  Photographer"  (journal),  articles  on  glass,  referred  to 316 

Philippeville  (Algeria) — 

cotton  culture 445 

Philippine  Islands  (see  Spain:  colonies). 

Phillips,  Wendell,  his  lecture  on  "The  Lost  Arts,"  referred  to 816 

Phcenir  Company  (Laar,  Germany),  iron  manufacture 80,96 

Phosphorus  (see  Iron  and  Steel). 
Piedmont  (see  Italy:  provinces). 

Pilsbury  (England),  decorations  on  porcelain    183 

vase  by 184* 

Pinck,  G.  (Paris,  France),  enamel-decorated  glass 266 

Pinot,  Veuve  N.  A.  (Paris,  France),  porcelain  flowers 174 

Pipes  (see  Iron  and  Steel). 

Piton,  Camille  (Philadelphia,  Pa.),  book  on  "China  Painting" 246 

Pittsburgh,  Pa.— 

iron  nnd  steel  manufacture 67,72 

railroad  material 67 

crucible  steel 72 

wages  of  operatives '       106 

glass  manufacture 245,324 

machinery  exported  to  France 255 

materials  used  in 314 

gas  furnaces 332 

Planting  trees  (see  Forestry). 
Plaques  (see  Ceramics;  also,  Glass). 
Plates,  metal  (see  Iron  and  Steel). 
Plate- -lass  (see  Glass). 
Platina  (see  Glass :  materials). 

Pliny,  description  of  glassware,  quoted 240 

Plymouth  (England)— 

porcelain  manufacture 120 

Poiterin  (France),  decorator  of  porcelain 172 

Poland  (««e  Russia:  provinces). 

Polishing  machines  (see  Glass:  machinery). 

.Pompeii  (Italy) — 

art  designs  of,  copied  in  glassware 236 

ceramic  remains  imitated  in  modern  manufactures 184 

ancient  use  of  glass  in  windows 844 

Tonsard  furnaces  (see  Glass:  machinery:  furnaces;  also,  Iron  and  Steel;  also,  Machinery). 

Ponsin,  J.  A.  (Paris,  France),  stained-glass  windows 272 

Porcelain  (see  Ceramics). 
Portieux  (France) — 

glass  manufacture 254,255 

Portland  Vase 287,274,283,285,268 

Porto  Rico  (see  Spain :  colonies). 
PORTUGAL  (see,  also,  San  Thiago)— 
Ceramics— 

list  of  exhibitors 182,188 

early  importations  of  Oriental  porcelain 118 

•Cottok— 

exhibit...  446 

soil  and  climate  adapted  to  cultivation 446 
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PORTUGAL— Continued. 
Cottok— 

production  unimportant 446 

imports 467 

from  Brazil 467 

United  States  via  England 467 

Forestry— 

administration 412 

ownership  of  the  forests 412 

Glass— 

exhibit 244 

gas  furnaces  used  in  manufacture 853 

IRON  AKD  STEEL— 

exhibit 78 

production 75,78,100 

ores 78 

coal 78,88 

manufactures— 

iron 78 

machinery 78 

cutlery 78 

exports- 
ores 78 

Textile  Fabrics— 
cotton- 
imports— 

from  Great  Britain - 468 

early,  from  India 458,470 

consumption 468 

Potash  (tee  Forestry;  alto,  Glass:  materials) — 

\  -~"  Potatoes,  a  substitute  for  arsenic  in  refining  glass 846 

Pots  for  melting  glass  (tee,  alto.  Glass:  machinery)— 

substitutes  for 355,356 

Pottery  (see  Ceramics). 
Pottstown,  Pa. — 

early  iron  manufacture 69 

Pottsville,  Pa.— 

iron  manufacture 73 

Poutiloff  Works  (Saint  Petersburg,  Russia),  iron  produots,  steel  rails,  tires,  eto 53 

Pouyat,R  (Limoges,  France),  porcelain  -manufacture 163 

Powell  (James)  <fc  Sons  (London,  England),  glass 229, 238 

Venetian  and  muslin  glass 284 

Prague  (Bohemia,  Austria) — 

glass  manufacture 294 

Prairies  in  the  Western  States,  growth  of  trees  in 392,424 

Pressing  machines  (tee  Glass:  machinery). 

Preussi^he  Company  (Dusseldorf,  Germany),  iron  and  steel  works , 30 

Prewald  (Carinthia,  Austria)— 

iron  manufacture 47 

•'Prince  Rupert's  drops" 337,338 

Principle,  Md. — 

early  iron  manufacture i 69 

Printing  on  glass  (tee  Glass). 
Projectiles  (tee  Iron  and  Steel). 

PROTECTIVE  LEGISLATION- 
CERAMIC  industry— 

in  United  States : 190 

Cotton  trade- 
in  Greece 448 

industry- 
iii  Switzerland 469 

Glass  industry— 

in  France 255 
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PROTECTIVE  LEGISLATION— Continued. 
Ieon  akd  Steel  industry— 

in  Austria 96 

Canada 85 

France 96,97,98 

Germany 29,85,96 

Great  Britain 103 

Russia 50 

Sweden 61,68,100 

United  States 70,71,92,96,108,111 

Providence,  R.  I. — 

iron  and  steel  manufactures— 

metal-working  machinery 66 

Providence  Iron  Works  (Marchiennes-sur-Pont,  Belgium),  iron  products 89 

Prussia  (see  Germany). 

Pull,  G.  (Paris,  France),  copies  of  Palissy  ware 171, 172 

Pullman  Palace  Car  Company  (Chicago,  HI.),  sleeping  cars 67 

Punjaub  (see  Great  Britain :  colonies:  India). 
Puritans  in  Great  Britain— 

iconoclasm,  destruction  of  art  work 201 

interruption  of  ceramic  manufacture 201 

Pyrenees,  cheese  factories  established  in,  by  the  French  Department  of  Forests 393 

Quartz  (see  Glass:  materials). 
Quebec  (see  Great  Britain:  colonies:  Canada). 
Queen  Anne's  stylo  in  decoration  (see  Glass). 
Queensware  (see  Ceramics). 

Queynoux,  M.  P.  (Paris,  France),  stained-glass  windows 272 

Quiros  Mining  and  Foundery  Works  (Barzana  de  Qutros,  Spain),  iron  and  steel  products 77 

Radius,  E.  (Paris,  France),  mirrors 264 

Raffaelle,  mosaics  designed  by,  in  the  Chigi  Chapel,  Rome 241 

Railroads — 

in  Austria-Hungary 43, 44, 60, 96 

Australasia 84 

Belgium 37 

Canada 85 

China(none) 82 

France 15,98 

Germany 36 

Great  Britain  26 

India 24,82 

Italy 79 

Japan 83 

Mexico 85 

Roumania 81 

Russia 50,51 

South  America 86 

Spain 78 

Sweden - 63 

Turkey 81 

United  States 36, 71, 94, 110 

impetus  given  to  industry  by 27, 93 

d  iminished  demand  for 93, 94 

use  of  iron  in  tho  construction  of 23,24,33,44,89,90 

steel  in  the  construction  of 23,24,79 

Railway  plant  (see  Iron  and  Steel) — 
locomotives  (see  Machinery). 

Ramel,  introduced  growth  of  the  eucalyptus  (Tasmanian  blue-gum)  in  Algeria 416 

writings  on  the  same,  referred  to 416 

Ramsey,  Colonel,  forest  ranger  in  Kumaon,  India 428 

Ranges  (see  Iron  and  Steel). 

Rasch,  Clemens  (Ulrichstal  and  Meistersdorf,  Bohemia,  Austria),  glass,  colored,  decorated, 

enameled 294 

Ravenet,  Simon  Francis  (Battersea,  England),  engraver,  decorator  of  porcelain. 139 


INDEX.  565 

Page. 

Bea,  Vicar  Edmond,  monumental  tiles  in  Malvern  Priory  Charon,  England  (1640) 208 

Bechenberg  (Bohemia,  Austria)- 

glass  manufacture 373 

Becqulgnies  (France)— 

glass  manufacture 328,329 

Beed,  J.  V.  D.  (New  York,  N.  Y.),  circular  loom 06 

Beflectors  (see  Glass). 

Regnault,  Henri  Victor  (France),  chemist,  ceramic  manufacturer 135 

Remon  (Henry)  Pere  Sc  Fils  (Paris,  France),  colored  glass  panels,  new  process 273 

Renaissance,  style  in  decoration  (see  Glass). 

Benard  Pere  &  Fils  &  Co.  (Fresnes,  France),  window-glass,  bottles 261 

Beschicza  (Hungary) — 

iron  and  steel  manufacture 47 

Beunion  (tee France:  colonies). 

Beverdy  (L.  F.)  &  Co.  (Brussels,  Belgium),  glass  panels,  mirrors,  colored,  painted,  engraved, 

enameled 302,303 

Revue  det  Eaux  et  dee  ForiU  (periodical,  Paris,  France),  forestry  information  cited  from 410, 418 

Beyen,  A.  G.  (Paris,  France),  engraved  window-glass 273 

Beygeal  Freres,  MJchon,  &  Veysset  (Paris,  France),  plate-glass,  etched,  painted,  stained, 

enameled 272 

Bhead  (England),  decorator  of  porcelain 142 

Rhode  Island  (see  United  States). 

Bicharme  Freres  (Bive-de-Gier,  France),  cylinder  glass 262 

glass  bottles,  large  demijohns 271 

Bigal  &  Sanejouand  (Clairefontaine,  France),  manufacturers  of  fine  faience 169 

Bingner,  A.  (Gothenburg,  Sweden),  faience  stoves 185 

Bingner,  V.  E.  (Malmo,  Sweden),  faience  stoves 185 

Bive-de-Gicr  (France)— 

glass  manufacture 258,262,271 

Boblllard,  A.  (Paris,  Franoe),  enamel  decoration 197 

Rockingham,  C  harles,  Marquis  of  (England ) ,  promotion  of  ceramic  industry . .  .• 120 

Rockingham  ware  {tee  Ceramics). 
Boiling  mills  (see  Iron  and  Steel). 
Roman  style  in  decoration  (see  Glass). 

Romans  (ancient) ,  mosaic  tile  work  of 200, 201 

treatment  of  forests  in  France,  during  their  occupation 396 

manufacture  of  cotton  fabrics 448 

Borne  (Italy)— 

the  Vatican,  Christian  Museum  of— 

glass  collections 239,241 

Church  of  Santa  Maria  del  Popolo— 

glass  mosaic  ceiling  by  Baffaelle  '. 241 

Boos  (Norrkoping,  Sweden),  machine  for  the  preparation  of  peat 409 

Boot  crops,  effect  o£  on  cotton  land 452 

Bdrstrand  (Sweden)— 

porcelain  manufacture 184 

stoves 185,213 

Rosenegger  (Innsbruck,  Tyrol,  Austria),  gas-burning  glass  furnace 355 

Rossius,  Pastor,  &  Co.  (Angleur,  Belgium),  manufacture  of  cast-steel 41 

Rotterdam  (Netherlands) — 

cotton  trade 470 

Rouen  (France) — 

faience  manufacture    154. 166 

ancien t  designs  reproduced 154, 168, 173 

Rousseau,  E.  (Paris,  France),  Venetian  glass  ware,  vases,  jugs,  colored,  enameled 265 

Boux  (Belgium) — 

glass  manufacture 299,300,329 

Royal  Academy  (see  London). 

Royal  Porcelain  Works  (Worcester,  England) 132,139-141 

exhibit 139-141 

court  at  the  Exposition 139 

Ruling  machines  (see  Glass:  machinery). 

Russell  &  Erwin  Manufacturing  Company  (New  Britain,  Conn.),  builder's  tools,  hardware 67 
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RUSSIA  (M0,  ata>,  Alexandrovsky,  Kama,  Odessa, 

Anadol,.  Kolpino  Panki, 

Berdiansk,  Liasino.  Perm, 

Blagodat,  Meikhaillolskoe,  Saint  Petersburg, 

Briansk,  Moscow,  Slawkaw, 

Dorpat,  N{jni-Novogorod,  Steppes, 

Helsingfbrs,  N^ni-Salda,  Warsaw, 

Huta-Bankowa,  Nyni-Taguil,  Zlatoust) 

preparations  for  the  Exposition # 4 

operatives— 

wages 104,105 

women  as 104,105 

low  price  of  agricultural  products 105 

Ceramics— 

list  of  exhibitors 186 

porcelain  manufacture,  beginning  of 119 

imports  from  Sweden 184 

Great  Britain 108 

collections — 

Museum  at  Saint  Petersburg 188 

Cotton— 

imports  from  Great  Britain 470 

Persia 470 

United  States 470 

exports  to  Great  Britain  in  1862 470 

FORKBTBY— 

education  of  foresters 418-422 

Forest  School,  Lissino 418-421 

library,  collections,  etc 418,419 

manufactory  of  turpentine 419 

potash 410 

pitch 419 

lamp-black 419 

chemical  laboratory 419 

wood-carboniziDg  appliances 419 

courses  of  study,  occupations 419-421 

for  officers  420 

externes 420,421 

inferior  schools — 

schools  of  the  Steppes 421,422 

at  Anadol 421,422 

Bexdiansk    422 

Meikhaillolskoe 422 

grades  and  duties  of  officers,  guards,  eto 420,421,422 

efforts  to  plant  forests  in  the  Steppes 421 

Glass— 

exhibit 229,244 

manufacture  of  plate-glass 329 

gas  furnaces  used  in  manufacture 353 

Ibon  and  Steel— 

exhibit 50-57 

production 6,50 

ores 50,51,55,58 

magnetic 51,52 

specular 52 

hematite 52 

iron 5,55,56 

steel 6,56 

fuel  used  in  manufacture 50 

coal 51,56,88 

anthracite 52,56 

bituminous 52,56 

lignite 56 

charcoal 50,51,56 

coke 53 
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BUSSIA— Continued. 
Iron  and  Stbbi/— 

exports  99 

coal 57 

iron  and  steel 67 

to  Great  Britain 55 

imports— 

coal 99 

from  Great  Britain 57 

Germany 57, 62 

Austria 57 

ore*— 

from  Sweden  67 

iron  and  steel 36,56,57 

from  Great  Britain 56 

machinery 66 

agricultural 57 

from  United  States 57 

Great  Britain 57 

locomotives— 

from  United  States 57,99 

Germany 34 

Iron  ships  from  United  States 57,99 

mannfaotnres — 

iron 51,52,53 

pig  and  crude 51,54,55,56 

castingB 51,55,56 

spigeleisen 52, 54 

steel 61,52,53,54,55,56 

castings,  ingots 51,53 

chrome 52 

bars,  beams,  sheets,  plates,  pipes 51, 52, 53, 54, 55 

wire 51, 54 

cannon,  projectiles 51, 53, 55 

cutlery 51 

hardware,  chains 51,55 

tools 51 

shipwrighting,  armor  plates 52, 53, 55 

parts  of  buildings 52 

bridges 53 

small  arms 53,55 

railroad  material  51,52 

rails 51,52,53,54,65 

wheels,  axles 51,52,53 

springs 52 

machinery 51,54 

engines 52,54 

marine 53 

agricultural — 

beet-root  sugar 52 

for  rolling  mills 54 

manufacturing  processes 55 

Bessemer        51,52,53 

•  Siemens-Martin 51,62,54 

Pernot 52,53 

furnaoes— 

regenerative — 

Siemens 52,53,55 

blast 64,55,56 

puddling 54,56 

reheating 54, 56 

refining 56 

cupola 56 

Catalan  forges 56 

blomaries 66 
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RUSSIA— Continned. 

IBON  AND  STEEL— 

manufacturing  establishments 61,52,63,54,65 

governmental , 51,53,54,65 

difficulties- 
vast  territory  50 

transportation 50,51,99 

poverty  of  the  people 99 

want  of  skilled  workmen 99 

governmental  encouragement 50 

railroads 50,61 

protecti  v  e  legislation GO 

Textile  Fabrics— 

cotton,  imports  from  Great  Britain 470 

PROVINCES- 
FINLAND,  GRAND  DUCHY  OF— 
Ceramics— 

porcelain  and  faience  manufacture  184 

FOBESTRY— 

students  educated  in  Swedish  schools 405 

Ibon  and  Steel— 

manufactures  51, 52, 58, 56, 57 

government  ordnance  works  56 

ores  imported  from  Sweden 57,63 

MOSCOW— 

coalmines 56 

OLONETZ— 

Ibon  and  Steel— 

manufactures 52 

government  ordnance  works 56 

PERM- 
IRON  and  Steel— 

manufactures 54 

government  ship-building  works 55 

POLAND— 

Ibon  and  Steel— 

manufactures 61,62,54 

government  iron  works 56 

coalmines 56 

UFA— 

Ibon  and  Steel— 

manufactures 56 

government  arms  works 55 

Russian  Engineering  and  Mining  Company  (on  the  Neva,  near  Saint  Petersburg),  iron  ship  ma- 
terial   68 

Rust,  protection  of  iron  from 28 

Ratter,  Thomas,  early  iron  manufacturer  in  Pennsylvania 69 

RuttuWuleed  (Hyderabad,  India),  manufacturer  of  pottery 150 

Rupert  (tee  "Prince  Rupert's  drops"). 

Ryder  Bros.  (Mango,  Ftfi  Islands),  sea-island  cotton 486,438 

Sadler,  John  (Liverpool,  England),  decorator  of  porcelain 119 

Saidpnr  (India) — 

pottery  manufacture 150 

Saint- Arnaud-les-Eaux  (France) — 

porcelain  manufacture 152 

Saint-Chamond  (Saone-et- Loire,  France)— 

iron  and  steel  workBat  11 

wages  of  operatives 104 

Saint-Chamond  Iron  Company  (Loire,  France)— 

iron  and  steel  exhibit 7,10,11 

pavilion  at  the  Exposition 7,10 

Saint-Cloud  (France) — 

porcelain  manufacture 120 
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Saint-Denis  (France)— 

porcelain  manufacture 170 

glass  manufacture 260,829 

Abbey  of— 

early  painted-glass  windows 345 

Saint-Gobain  (France)— 

glass  manufacture 290,260,828,833,335,336 

Saint  Helen's  (England)— 

glass  manufacture 329 

SainWoseph-du-Bourget  (Franoe) — 

manufacture  of  enamels  for  glass  and  metal 209,270 

8amt-Juat  (France)— 

glass  manufacture 261 

Saint  Louis,  Mo.— 

iron  and  steel  manufacture— 

metal- working  machinery 66 

poroelain  manufacture- 
enameling  on  iron 199 

glass  manufacture— 

gas-burning  furnaces 864 

Saint  Louis  Stamping  Company  (Saint  Louis,  Mo.),  stamping  machinery 66 

porcelain  enameling  on  metallic  vessels  . . .        190 

awarded  gold  medal 190 

Sainte-Marie-d'Oignies  (Belgium) — 

glass  manufacture 290,828 

Saint  PauL  Minn.— 

glass-making  sand  814 

Saint  Petersburg  (Russia) — 

iron  and  steel  mannfacture 52,54 

porcelain  manufacture   119 

Museum- 
ceramic  collection 186 

Saint  Pierre,  island  of— 

coal  exported  to  Canada 84 

Saint  Yrieix  (France) — 

porcelain  manufacture 176 

kaolin  deposits 120,153,176,195 

Salem  (tee  Great  Britain:  colonies:  India). 
Salermo  (Italy) — 

cotton  exhibit 447 

Salvetat,  chemist  at  porcelain  work  Sevres  (France) 185 

Salviati  &.  Co.  (Venice,  Italy),  glass  exhibit,  vases,  jars,  etc.,  colored,  gilded;  mirrors,  mosa- 
ics  229,307,308 

Samuelson,  ELS.  (Sweden),  machine  for  the  preparation  of  peat 400 

Sancret,  furnished  designs  for  Imperial  Poroelain  Manufactory,  Vienna 178 

Sand  (tee  Glass:  materials). 

Sand-blast  used  in  glass  manufacture 243,255,209,802,870 

In  France 255 

Belgium 209,802,870 

England  ...  370 

Sandviken  Iron  Works  (Sweden) 61 

Sandwich  Islands  (tee  Hawaii). 
San  Thiago  (Portugal)— 

iron  mines 78 

Saracens,  tiles  manufactured  by 200, 209 

introduced  in  Spain  by 204 

cotton  culture  and  mannfacture  in  Spain 467 

Sardinia,  island  of  (Italy)— 

growth  of  cork 402 

Satinsk  Iron  Works  (Zlatoust,  Russia) 55 

Savoy,  department  of  (France),  pine  wood  of,  used  in  the  construction  of  musical  instruments  .        804 
Sawdust  (tee  Glass:  materials). 
Saws  (see  Iron  and  Steel). 
Sawuntwari  (India)— 

playing-cards 140 


570  INDEX. 


Saxon  ware  (see  Ceramics). 
Saxony  (see  Germany). 

8axony,  Augustus  n,  Elector  of,  promoter  of  ceramio  industry 119 

Sayner  (Germany) — 

iron  works  at 88 

Sazerat  (Limoges,  France),  faience  ware 170 

Schaerbeck  (Belgium)— 

glass  manufacture 303 

Sohiek- Weller  (Paris,  France),  mirrors 264 

Schindler  &  Veit  (Gabions,  Bohemia,   Austria),  colored  glass  beads,  fancy  articles,  imitation 

Jewels 295 

Schmid  &DuHoux  (Fains,  France),  pressed  glass 257 

Schmid,  Devillez,  &  Co.  (Dampremy,  Belgium),  sheet  and  cylinder  glass 302 

flchmid,  Jos.  Ed.  (Annathal,  Bohemia,  Austria),  colored  glass  fancy  articles 296 

Schmidt  Freres  &.  Scenrs  (Lodelinsart,  Belgium),  window-glass 302 

Schneider  dt  Co.  (Creusot,  France),  iron  and  steel  exhibit 7-9 

pavilion  at  the  Exposition frontispiece,  7 

80-ton  steam  hammer frontispiece,  7 

Schneider  &  Co.  (Decize,  France) ,  glass  bottles 271 

Schneider,  Henri  (head  of  firm  Schneider  &  Co.,  Creusot,  Franoe),  views  on  German  iron  trade.      34, 35 

Schwartz  wald  (see  Black  Forest). 

Scinde  (see  Great  Britain:  colonies:  India). 

Scissors  (see  Iron  and  Steel). 

Sclessin  Company  (Tilleur,  Belgium) — 

iron  and  steel  products  exhibited    39 

processes  employed  .  . .   41 

Scott,  Sir  Gilbert,  architect,  directed  restoration  of  Worcester  Cathedral,  England 203 

Scrottled  ware  (see  Ceramics). 
Sea-island  cotton  (see,  also.  Cotton)— 

name 454 

habitat    454 

Sedille,  Paul  (France),  designer  of  the  entrance  porch  to  the  Gallery  of  Fine  Arts  at  the  Exposi- 
tion             1(52 

Segard  ( Anzin,  France),  inventor  of  a  glass-flattening  oven 348 

Senegal  (see  France :  colonies). 
Seraing  (Belgium) — 

iron  and  steel  works  of  the  John  Cockerill  Society 38,39,41,43 

locomotive  building 40 

Serebranskii  Iron  Works  (Blagodat,  Russia) 54 

Seriphos,  island  of  (Greece) — 

iron  ores 80 

Servia  (see  Turkey:  provinces). 

Seventi  (lotus),  in  pottery  ornamentation  in  India 149 

Seville  (Spain)— 

manufacture  and  trade  in  cork  401 

Sevres  (France)— 

Ceramic  Museum     118, 135,  note. 

porcelain  manufacture 110, 120, 135, 136, 152, 103, 170, 176 

royal  works  established  by  Louis  XV 120. 135, 152 

tests  of  materials  by  the  government 195 

glass  manufacture 256 

Seychelles  (see  Great  Britain :  colonies). 

Shaw,  R.  Norman  (England),  designer  of  Minton's  ceramio  court  at  the  Exposition 133 

Sheffield  (England)— 

steel  manufacture  at , 18 

prostration  in 107 

Shelton  Bar  Iron  Company  (North  Staffordshire,  England),  rails,  girders,  plates,  etc 21 

Shepherd,  Miss  CM.  (England),  prize  for  porcelain  decoration 147 

Shepperson,  A.  B.  (New  York,  N.  Y.),  book  on  cotton  statistics,'  quoted 472, 473, 474 

Ship-building,  wood  used  in  (see  Forestry). 

Shore,  Joseph  (Worcester,  England),  manufacturer  of  pottery    120 

Shrewsbury,  N.  J. — 

early  iron  manufacture 69 

Shropshire  (England)— 

ceramics- 
porcelain  manufacture 120 
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Shnttleworth,  A.  T.,  inspector  of  foreeta,  Northern  Bombay,  India 427 

Siebohm  &  Dleckstahl  (Sheffield,  England),  steel  product* IS 

Siemens,  Dr.  C.  "W.,  inventor  of  regenerative  gas  furnace 25 

manager  of  Landoro  (iron)  Company,  England 17 

Siemens,  Frederick  (Dresden,  Germany) — 

inventor  of  regenerative  gas  furnace 25 

furnace  for  molting  glass 855 

compressed  glass      339,840 

Siemens  furnaces  (gee,  also,  Machinery) — 

in  iron  and  steel  manufacture 17, 25, 81, 32, 46, 47, 62, 53, 55, 74, 79, 101 

in  glass  manufacture 243,255,800,801,302,309,326,380,332,353,354,864 

Signs,  enameled,  porcelain,  etc.  (tee  Ceramics) — 

glass  (tee  Gloss). 
Silesia  (tee  Austria-Hungary :  provinces ;  also,  Germany). 
Silcx  (tee  Glass:  materials). 
Silica  (gee,  alto,  Gloss:  materials)— 

properties  of „,.,__  —  ►.....  .._...._ 813 

Silver  (tee  Glass:  materials). 

Sinde  (tee  Great  Britain:  colonies:  India). 

Sireuil  (France) — 

iron  and  steel  manufacture  at 13 

SkogtinttUutet,  the  Royal  Forest  Institute,  Stockholm,  Sweden,  course  of  instruction 405 

Skogtttyrulttn,  the  Administration  of  Forests,  Sweden,  functions  of 405 

Slade  collection  of  glass 239 

Slag  from  iron  furnaces,  useful  in  glass-making,  as  building  material,  for  roofing,  etc 374-377 

Slawkaw  (Russian  Poland) — 

government  iron  works 55 

Smalond  (tee Sweden:  provinces). 

Smalti  tints  in  glass 241 

Smith,  Thomas  C.  (Greenpoint,  Long  Island),  report  on  pottery  materials,  quoted 195 

table  porcelain 196 

Smith  (Thomas  P.),  Mclvor,  &  Co.  (Charleston,  S.  C),  sea-island  cotton  exhibit  436 

Smithsonian  Institution  (tee  Washington,  D.  C). 

JSnedshill  Iron  Company  (Shropshire,  England),  iron  plates,  rods,  bars,  etc 21 

Snelus  (England),  paper  on  tho  construction  of  metal-working  furnaces,  referred  to 217 

Societe  Anonymo  do  Courcellcs  pour  la-  Fabrication  des  Glaces  (Courcelles,  Belgium),  plate- 
glass,  rough  and  silvered 300 

Societe  Anonymo  des  Glaces  ot  Produits  Cbimiques  de  Saint-Gobain,  Chauny,  et  Cirey  (France, 

cUto  Mannheim  and  Stolberg,  Germany),  plate-glass,  mirrors,  light-house  disks,  etc 259, 260, 

328,829,335,836 
Society  Anonyme  des  Glaces  et  Verreries  du  Hainaut  (Roux,  Belgium) — 

plate- glass,  silvered, beveled 299,800 

works  and  machinery  of 300 

Societe  Anonyme  des  Verreries  de  Charloroi  (Lodelinsart,  Belgium),  window-glass,  depollshed .         802 

Societe  Anonyme  des  Verreries  de  Jcmmapes  ( Jemmapes,  Belgium),  window-glass 302 

Societe   Anonyme   des   Verreries   do   Marchienne-au-Pont  (Marchienne-au-Pont,  Belgium), 

window-^lass 802 

Socielo  Anonyme  des  Verreries  d'Hirson  (Hirson,  Franco),  glass  bottles 271 

Soci6te  Anonyme  des  Verreries  Reunies  (Boussa- Hainaut,  Belgium),  gloss  table  ware 298 

Societe  Anonymo  des  Verreries  d'Hcnln-Lietard  (France),  sheet  and  cylinder  glass,  colored. . .         261 
Societe  Anonymo  des  Verreries  do  Lourches  (Lourches,  France) — 

gloss  bottles  and  barrels 270 

provision  for  the  welfare  of  operatives    270 

Societie  Anonyme  des  Verreries  Reunies  de  Vallerysthal  ot  Portieux  (Portieux,  France),  glass.       247, 

254,255 
Societe  Anonymo  du  Verro  Trenip6  (Paris,  Franco),  tempered  glassware,  bottles,  mortars,  fun- 
nels, goblets,  globes,  chimneys,  etc 339 

Societe  General o  do  Metallurgie  (Paris,  France),  manufacture  of  glass  furnaces 354 

Society  of  Climatology  (Algiers,  Algeria),  propagation  of  tho  eucalyptus  in  Algeria 416 

Soda  (see  Glass:  materials). 

Solon,  L.,  decorator  of  ceramics 115, 133, 136, 137, 138*.  165 

emblamatio  plaques  in  grafi  to 210,211 

illustrations  of 118*,  180*,  136*.  187*,  188*,  152*,  178*,  180*,  181*,  187",  188*,  210* 

Soluble  glass 341-844 
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Souchet  &Co.  (Paris,  France),  porcelain flowers 174 

Soumah  Company  (Algeria),  iron  mines SI 

South  Australia  (see  Great  Britain:  colonies:  Australia). 

South  Carolina  (see  United  States). 

South  Kensington  Museum  (see  London:  South  Kensington  Museum). 

"South  Staffordshire  District"  (England)— 

iron  manufacture  in 20 

Soyez,  Paul  (Paris,  France),  decorations  in  enamel 197,198 

awarded  gold  medal 128.197 

SPAIN  (see,  also,  Alhambra,  Grenada,  Saracens, 

Barcelona,  Marbella.  Seville, 

Bilbao,  Moors,  Toledo). 

Folguera  de  Langano, 

population  of 418 

Ceramics— 

list  of  exhibitors *. 181,188 

manufacture — 
early- 
tiles  118,200 

modern- 
tiles 176^201 

imports  from  Great  Britain 193 

Cotton— 

exhibit 446 

cultivated  by  the  Moors 407 

imports  from  Brazil 467 

Cuba 467 

France 407 

India,  via  England 467 

Porto  Rico 467 

United  States 467 

consumption 467 

Forestry— 

exhibits 896 

by  municipalities 896 

statistics 412-414 

forests- 
preservation  necessitated  by  climate 412, 413 

neglected  and  destroyed 413,414 

extent 413 

belonging  to  the  state 414 

public  establishments 414 

parishes 414 

woods  produced,  varieties  of 413 

classification  as  to  sale 413 

alder 413 

ash  413 

beech 413 

birch 414 

chestnut 413 

cork 401,413 

hemlock ■. 413 

juniper 413 

oak 413,414 

pine 413,414 

willow 413 

uses  and  manufacture- 
corks 401 

Spanish  black 401 

resin 414 

administration  and  legislation — 

laws  and  decrees  for  sole  of  forests 413, 414 

protection  of  forests 414 

cost  of ,,- _ _ 414 
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SPAIN— Continued. 
Glass— 

exhibit 229,244 

lead,  used  in  the  manufacture 812,863 

Iron  and  Steel 78-78 

exhibit 77 

production 75,77 

ores 52,76,77 

for  Bessemer  Bteel 77,88 

iron 77 

steel     '- 78 

fuel  used  in  manufacture — 

coal 76,78,88 

undeveloped 76 

ueeof,  encouraged  by  the  government 76,77 

coke 78 

charcoal 78 

•manufactures— 
iron — 

crude  and  pig .' 77 

wrought   77 

steel — 

puddled 77 

cemented 77 

bars,  sheets,  plates 77 

tools,  cutlery 77 

railway  materials- 
rails  77 

machinery   77 

agricultural  77 

engines    77 

industry — 

famous  in  the  Middle  Ages 76 

present  prostration 76, 100 

difficulties — 

popular  apathy 77,100 

want  of  capital 77 

railways  77 

manufacturing  establishments 77,78 

railways 77,78 

exports- 
ores 76,100 

to  Belgium 38,77 

Franco 12,13,14,77,88 

Germany 32,33,34,77 

Great  Britain 16,26,77 

United  States 72,77 

iron  and  steel * 78 

imports — 
coal— 

from  Great  Britain 78 

iron  and  steel 76,78 

from  Great  Britain 78 

Textile  Fabrics— 
cotton— 

mediaeval  manufacture  by  the  Moors 467 

sail-cloth 467 

"fustian" 467 

cotton  paper 467 

modern  manufacture 467 

imports  from  Great  Britain 467 

COLONIES— 

CUBA- 
COTTON  exports  to  Spain 467 
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SPAIN— Continued. 
COLONIES— 

PHILIPPINE  ISLANDS— 

COTTOIC— 

exhibit 446 

crop  unimportant 446 

PORTO  RICO— 

Cotton  exports  to  Spain 467 

Sparkes,  John  C  L.  (Boston,  Mass.),  book  on  "Hints  to  China  and  Tile  Decorators" 246 

Sparkes,  Mrs.  (England),  painting  on  porcelain 147 

Spiers,  R.  Phene  (England),  designer  on  porcelain 145 

clock  decorated  by 146 

Spode  (Stoke-npon-Trent,  England),  porcelain  manufacturer 120 

Staffordshire  (England)— 
Ceramics— 

introduction  of  salt-glazing 119 

lnstered  ware 171 

exports  to  United  States 191 

production 192, 103  note 

tiles '. 203 

earthenware  monuments 208 

Stamper's  Close's  Steel  Works  (Walsingham,  England),  steel  castings,  wheels 18 

Stanniferous  faxence  (tee  Ceramics). 
Steel  (tee  Iron  and  Steel). 

Steel  Company  of  Canada  (Londonderry,  Nova  Scotia) 84 

Steinschonau  (Bohemia,  Austria) — 

glass  manufacture 294 

industrial  drawing  school 373 

Stephenson  (John)  Company  (New  York,  N.Y.),  street-railway  cars 67 

Steppes  of  Russia- 
destitute  of  timber 421 

forestry  schools  of— 

atAnadol   421,422 

Berdiansk 422 

Meikhaillolskoe 422 

Stere,  cubic  measure,  definition  of 400  note 

Sterochromy  (painting  with  soluble  glass) 343 

Stewart,  Dr.,  conservator  of  forests,  Punjab,  India 428 

Stdring-Wendel  (Germany) — 

De  Wendel's  iron  works  at 31, 32 

Stock  companies,  effect  of,  on  Austrian  industries 43,44 

Stockau  (Bohemia,  Austria) — 

glass  manufacture 329 

Stockholm  (Sweden) — 

porcelain  stove  manufacture 185 

Royal  Forest  Institute  (SkogtintHtutet) 405 

Stoke-upon-Trent  (England)— 

porcelain  manufacture 120, 121 

Mintons' china  works 121,132-138,210 

Wedgwood's  Etruria  Works 132,142 

Campbell  Brick  and  TUe  Company 210,211 

Minton,  Hollins,  &  Co 211,212 

tiles 203,210,212 

Stolberg  (Germany) — 

glass  manufacture 259, 329 

Stone  ware  (tee  Ceramics). 
Stourbridge  (England) — 

fire-brick  manufacture 220 

clay  for 328 

glass  manufacture 285-238,274-281,283 

Stoves  (see  Iron  and  Steel). 
Stoves,  porcelain  (tee  Ceramics). 

Stow  Flexible  Shaft  Company  (Philadelphia,  Pa. ),  drilling,  finishing,  polishing  process 68 

Strass  (lead  glass) 311 

Strikes  (tee  Operatives). 


"I 
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Styria  (see  Austria-Hungary :  provinces). 
Sulphur  (see  Glass:  materials). 

Sunlight,  action  of,  on  glass 316,  317, 346 

Suojarvi  Iron  "Works  (Russia) 55 

Sarahammar  (Sweden) — 

iron  manufacture  at 60 

Surahammar  iron  works  (Surahammar,  Sweden) 01 

Surat  («e«  Great  Britain:  colonies:  India). 

Swank,  James  M.,  secretary  of  the  American  Iron  and  Steel  Association,  assisted  in  prepara- 
tion of  Report  on  Iron  and  Steel  Exhibits 2,112 

Swansea  (Wales) — 

earthenware  manufacture „ „%         119 

SWEDEN  {see,  also,  Bangbro,  Limmared,  Orkarshamm, 

Bohnsla«s,  Lindtaolmen,  Osterby, 

Boxholm,  Malmo,  Rorstrand, 

Geflo,  Harienberg,  Stockholm, 

Gothenburg,  Motala,  Surahammar, 

Gustafsberg,  Munkfors,  Upsala, 

HelBingborg,  Norrkoping,  Yagarda, 

Hoganas,  Nykoping,  Vang, 

Leanie,  Orebro,  Wikmanshyttan). 

preparations  for  the  International  Exposition 4, 57, 50 

Ceramics— 

exhibit 184-186,213 

list  of  exhibitors 185,186 

articles  manufactured — 

bricks 184,185 

drainpipes 184,185 

tiles 185 

faience  stoves 184,185,213 

crockery 184 

wares — 

porcelain 184,185 

faience 184,185 

ancient 184 

terra  cotta — 184 

majolica 184 

parian 184 

record  and  condition  of  the  industry 184 

production 184, 185 

exports— 

to  Denmark 184 

Norway 184 

Russia 184 

imports — 

materials  from  Great  Britain 184 

Denmark 184 

France 184 

operatives- 
number  employed 184, 185 

Cotton— 

imports 470 

from  Great  Britain 470 

Fobestby— 

exhibit 395 

report  of  the  Swedish  Commissioner,  cited 404,407-409 

statistics 404,409 

forests- 
extent  of 404 

belonging  to  the  state 404 

functionaries,  ecclesiastical  bodies,  etc 404 

administrations  and  institutions 404 

leased,  for  clearing,  etc 404 

in  common 404 

peat  deposits 408 
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SWEDEN— Continued. 
Forestry— 
forests— 

extent  of— 

increase  by  purchase 404 

consumption 406 

waste  in  building  and  fencing 406 

exports 406,407 

to  France 401 

revenue  to  the  state 404,405,407 

administration 404 

cost  of 404 

custodians— 

Administration  of  Forests  {Shogtttyndten) 405 

agents,  engineers,  etc 405,406 

education  of 405,406 

Royal  Forest  Institute  (ShogwinttitaUt) 405 

local  forest  schools 405,406 

revenues  devoted  to 405,406 

of  private  forests 405,406 

manufactures  and  uses- 
fuel t 406,407 

wood '. 4C6.407 

oharoool 406 

peat 407-409 

methods  of  preparation 408, 400 

machinery 408,409 

factories 409 

hoose-building,  materials 406, 407 

ship-building 406,407 

fencing 406,407 

working 406,407 

resin ; 407 

lamp-black 407 

bark 407 

Glass— 

exhibit 244,309 

Iron  and  Stbbl— 

exhibit 57-63 

production 5,0 

ores 52,67,50,62,70,88 

magnetic 68,50 

specular 58,50 

hematite 58 

manganese 59 

iron 6,63 

steel  6,63 

fuel  used  in  manufacture 61,62,88 

coal 60,62 

coke 60,61,62 

charcoal 51,57,59,60 

wood 60 

peat 60 

manufactures- 
iron— 

pig  and  crude 58,63 

spiegeleisexi 58,69 

castings 63 

steel 58 

German GO 

puddled 60 

cast 60 

exports- 
ores— 

to  Finland 62 

Iron  and  steel 63 
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SWEDEN— Continued. 
IfiOif  axd  Stbbx— 
imports— 

coal 62 

from  Germany 62 

Great  Britain 62 

ore 62 

from  Norway 62 

iron  and  stool 68 

iuucLiinory 63 

rails 61,63 

from  Belgium 62 

Great  Britain 62 

manufactures— 

bars,  beams,  sheets,  plates 58,61 

cutlery 57,58,59 

hardware,  nails 58,62 

tools, Haws .  ....  57,58 

shipwrigh  ting,  armor  plates 53,61 

wire 58,62 

machinery 57,58,61 

wood- working , 58 

saw-mill - 58 

agricultural 58 

engines 58 

boilers 58 

locomotives 61,62 

railway  materials 58 

rails 61,62 

wheels,  axles 58,61,62 

cars 62 

manufacturing  processes 58 

Bessemer 58,50,60,61,63,99 

Siemena-Lunden 60 

Siemene-Marttn 58 

Lancashire 60 

FranchoComte CO 

Walloon 60 

Uchatius 60 

crucible 58,60 

furnaces- 
blast 60,62 

Catalan 60 

puddllug 60 

regenerative,  gas 60 

Pcruot 60 

hot-blast 61 

monuiacturing  establishments 59,60 

business  depression 99,100 

difficulties— 

want  of  mineral  fuel 61,62,88 

capital 61 

truniiportation  facilities 61,63 

protective  legislation 61,62,63,100 

railways 63 

Tkitilb  Fadiucb— 
cotton — 

imports  from  Great  Britain 470 

PROVINCES- 
LAPLAND— 

magnetic  iron  ore M 

sm  Aland— 

iron  ores 59 

Swinton  (England)— 

porcelain  manufacture 120 
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SWITZERLAND— 
Ceramics— 

list  of  exhibitors 183 

Cotton— 

imports  from  France 467,469 

United  States 469 

Germany 469 

Iron  and  Steel— 

exhibit 80 

production 75,80,100 

ores 80 

iron 80 

fuel  used  in  manufacture- 
coal  wanting 80 

charcoal 80 

manufactures — 

iron 80,100 

crude  and  pig 80 

castings 80 

tools,  cutlery  80 

machinery 80 

engines 80 

hydraulic 80 

locomotives 80 

railway  material 80 

Imports — 

coal 80 

iron  and  steel 80 

railways 80 

Textile  Fabrics— 
cotton — 

manufacture  in  15th  century 469 

modern 469 

consumption... 469 

production '. 469 

exports 469 

imports 469 

operatives — 

skill  and  industry  of 469 

free-trade  policy 469 

productive  of  smuggling 469 

SYRIA- 
CERAMICS— 

tiled  mosques - 150 

Tableware  (tee Ceramics ;  also,  Glass). 
Tahiti  (tee  Franco :  colonies :  Oceanioa). 
Tanning  materials  (tee  Forestry). 
Tannwald  (Bohemia,  Austria) — 

glass  manufacture. 873 

Taranto,  Gulf  of  (Italy)— 

early  cotton  cultures 468 

Tariff  (tee  Protective  legislation). 
Tasmania  {tee  Great  Britain:  colonies). 
Tatta  (India)— 

pottery  manufacture  and  decoration 150 

Tattnall,  governor  of  Georgia,  promoted  culture  of  sea-island  cotton  in  United  States 454 

Tattnall,  W.,  surveyor-general  of  Bahama  Islands,  1786,  sent  sea-island  cotton-seed  to  Georgia.  -         454 
Taunton.JM  ass.  — 

iron  and  steel  manufacture — 

hardware 67 

Taxidermy,  exhibit  of,  in  French  forestry  section 393 

Ten  Brink  system  gas-generating  furnace  for  glass-working,  locomotives,  steam-boilers,  etc  . . .         351 

Teniers,  David  (Belpium),  his  paintings  copied  on  porcelain 184 

Tennessee  (tee  United  States). 


INDEX.  579 

Page. 
Tergernsess  (Bavaria,  Austria)— 

Abbey  ot,  early  painted-glass  windows  in 345 

Terne  tin-plate  (see  Iron  and  Steel). 

Term,  cotta  (sec  Ceramics). 

Terre  Noire  (SaOne-et-Loire,  France) — 

iron  and  steel  manufacture  at 9,10 

Terre  Noire  Iron  Company  (France)— 

iron  and  steel  exhibit 7, 0, 10, 18 

pavilion  at  the  Exposition 7 

Terry,  director  Bombay  School  of  Art 149 

TiVTschen  (Pekin,  China),  cloisonne1  enamels  on  porcelain  vases 108 

Tewkesbury  (England) — 

Abbey  of,  ancient  tiling 201 

Texas  (see  United  States). 
TEXTILE  FABRICS— 

cotton.    (Note. — Reference*  to  cotton  manufacture  are  indexed  under  the  title* — 
Argentine  Republic,  France,  Netherlands, 

Austria- Hungary,  Germany,  Spain, 

Belgium.-  Great  Britain  and  India,  Switzerland, 

China,  Italy,  United  States)— 

anciently  used  in  Greece 448 

India 437 

Mexioo 437 

Rome 448 

excellent  designing  and  dyeing  in  France 465 

silk  and  woolen,  skillful  coloring,  in  India 150 

imitated  in  Europe 150, 151 

Thebes — 

ancient  pottery 150 

Thomas,  A.  (Saint-Denis,  France),  porcelain,  faience 170 

Thomas  &  Lourens,  gas-generating  glass  furnace 354 

Thunberg  (Sweden) — 

machine  for  the  preparation  of  peat 400 

Thuringia  (see  Germany). 

Thy -le-C bateau  Company  (Belgium),  steel-rail  manufacture 41 

Tifiany  &  Co.  (New  York  City),  importers  ceramic  objects 133 

Tiles  (tee,  also,  Ceramics;  also,  Glass). 

varieties  and  uses  of 200-215,259,260 

Tilghman  (Philadelphia,  Pa.),  his  sand-blast  process  used  in  glass  manufacture 243, 255, 290, 302, 370 

in  Belgium 299,302,370 

England 370 

France - 255 

Tilt  &  Son  (Paterson,  N.J.),  Jacquardloom 66 

Timber  (see  Forestry). 

"Times"  newspaper  (London,  England) — 

remarks  of.  on  American  machinery  at  Exposition 68 

Bessemer  steel  versus  iron 89 

British  iron  and  steel  trade 101, 102 

Tin  (see  Glass:  materials;  also,  Iron  and  Steel). 

Tinworth,  George  (England),  modelings  in  terra  cotta 131, 143, 144 

Toendeland,  Danish  land  measure,  definition  of 410 

Toft,  G.  ( En  gland ) ,  modeler  on  porcelain 142 

Toisc,  linear  measure,  definition  of 408  note 

Toledo  (Spain)— 

steel  manufacture  in  middle  ages 76 

Toledo  Works  (Shetheld,  England),  steel  wire 18 

Tools  (see  Machinery). 
Topeka,  Kansas- 
planting  of  shade-trees 424 

Tortoise-shell  ware  (see  Ceramics). 
Trade-marks,  false,  used  upon  ceramic  objects — 

in  Great  Britain 140,141 

France 172 

"Transcript'1  newspaper  (Boston,  Mass.),  article  on  the  "  Blue-glass  mania,"  referred  to 310 

Transportation  (see  Railways). 
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TRANSVAAL  REPUBLIC— 

iron  ores 81,82 

coal 81 

Transylvania  (tee  Austria-Hungary :  provinces). 

Trauller,  G.  (Pantin,  France),  enamel-decorated  glass 368 

Travancore  (India) — 

pottery  manufacture 149 

Trees  (tee  Forestry). 

Trenton,  N.  J. — 

iron  and  steel  manufacture 74 

Trinohinopoly  (tee  Great  Britain:  colonies:  India). 

Trubia  (Spain),  Fabrica  Nacional  de,  iron  and  steel  products 77 

Trump  Brothers  (Wilmington,  Del ),  wood-working  machinery 67 

Tscliiruhaiis  (Saxony),  alchemist  and  artist  in  ceramics 119 

Tubize  (Belgium)— 

iron  and  steel  manufacture- 
locomotives 40 

Tumbenf  (J.)  Neveu  (Vieille-Loye,  France),  glass  bottles 271 

TUNIS- 
COTTON  exhibit  445 

production  unimportant 445 

TURKEY— 
Ckbamics— 

tiles 150 

in  mosques 150 

imports  suspended 103 

COTTOH— 

exports  to  Western  Europe 470 

imports  from  Great  Britain 470 

Ibox  and  Steel 80,81 

production 75,80,100 

ores 81 

iron 81 

fuel  used  in  manufacture- 
coal  undeveloped 0, 88 

lignite  undeveloped 81 

charcoal 80,81 

imports — 

ooal 81 

iron  and  steel — 

from  Great  Britain 81 

railways . 81 

Textile  Fabrics— 

cotton  impoits  from  Great  Britain 470 

PROVINCES- 
BOSNIA— 

I  HON  manufacture 80 

SERVIA— 

I  kox  manufacture 80 

Turner,  Thomas  (England),  porcelain  manufacture 120 

Turraeh  (Upper  Styria,  Austria)— 

steel  manufacture 47 

Turton  (Thomas)  &  Sons  (Sheffield,  England),  cast-steel  springs 18 

Tuscany  (tee  Italy:  provinces). 

Tuscany,  Francis,  Grand  Duke  of,  promoter  of  ceramic  industry 118 

Tuyeres  (or  Twcers)  (tee  Iron  and  Steel). 
Tyrol  (tee  Austria-Hungary:  provinces). 

Uddeholm  Iron  Works  (Uddebolm-Rada,  Sweden) 61 

Udileholra  Company  (Munkibrs,  Sweden),  steel  manufacture 00 

Ufa  (nee  UuhhUi:  provinces). 

U 1 1  iic h,  G .  ( Wilhelmnt hoi,  Moravia,  Austria),  glass,  cut,  colored,  decorated 293 

Ulrii'liHtul  (Bohemia,  Austria) — 

gla.*M  manufacture 204 

Undei glaze  painting  (tee  Ceramics). 
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UNITED  STATES— 

madequately  represented  fo  Exposition 4,64,190,244,423,435 

industries  mainly  agricultural 92 

immigration  of  English,  operative* 107 

CERAMICS— 

exhibit 190-196 

inadequate 190,191 

list  of  exhibitors 190 

condition  of  the  industry 191,104,196 

production ". 191,104,195,199 

protective  legislation 191 

not  aided  by  government 196 

articles  manufactured—- 

domestic  utensils 199 

doorknobs 195 

tableware 196 

tiles 196,225 

"granite  iron  ware"  (enamel) 199 


poroelain 195,196 

stone  china,  "CO"  ware 191,194,195 

white  ware 195 

yellow  ware 195 

Rockingham 195 

materials 101,195 

kaolin 119 

petuntse 119 

clays 195,196,326-328 

not  adequately  tested 196 

imports...  192 

from  France 176,191,192,197 

Great  Britain 191,192,193,194,211,212 

operatives- 
number  employed 191,199 

wages 191 

instruction  in  schools  of  design - 195 

collections- 
National  Museum,  Washington 144,164,208,212 

Smithsonian  Institution,  Washington 104,208 

United  States  Potters  Association 194,195 

Cotton  (for  manufactured  goods,  set  Textile  Fabrics,  Delow)— 

exhibit  435,436 

inadequate 435 

varieties  produced— 

uplands,  short  staple 430,436,444,447,448,458,461 

sea-island 435,436,441,450-462 

middlings 439 

cotton  crossed  with  okra,  to  be  tried 439,449 

"wool" 445 

Rankin  (now  disused) 439 

seed  derived  from  West  Indies 437,450,454,459 

Egypt 439,440 

Mexico 451 

American  seed  used  in  India 437,451 

Egypt 441 

New  Caledonia 444 

French  Guiana 444 

seed,  uses  of— 

food  for  horses,  cattle,  hogs 459 

fertilizer 450 

ofl 459 

oil-cake 450 

planting:  selection  and  improvement  of 459 
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UNITED  STATES-Continued. 

COTTOX— 

cultivation — 

ground,  character  required 451, 480, 457, 460, 461, 463 

pioparation  of 451,452,455 

new  ground 451 

rotation  of  crops 451,452 

planting — 

annually 450,451 

biennially • 451 

perennial  growth 450, 451 

method  of 452,455,457 

fertilizing 450,451,452,455,456,457,460,463 

care  after  planting 453,454,457,458,459 

weeding  by  hand 458 

topping 441,454 

picking  and  gathering 454, 455 

drying 454,456 

ginning 454 

machines,  implements,  used  in  cultivating — 

plows  for  breaking  up  land,  bedding  452, 457 

one-horse,  for  weeding,  etc 453, 457, 458 

"sweeps,"  with  "wings" 453 

not  used  in  sea-islands    456 

drills 452 

harrows 452 

hoes 452,453,457,458 

gins 454,455,456 

worked  by  steam * 455, 456 

Mc Arthur 456 

used  in  Egypt 441 

operatives 452 

women  at  field  work 452, 455, 456 

children  at  field  work 452 

work  performed  by,  "tasks" 455,456,457 

dangers  to  the  crop — 

from  weather 451,453,154,462 

diseases — 

blight 462 

rust 462 

sore-shin 458, 462, 463 

shedding 462,463 

scab 463 

dry-rot 463 

insects 462,463-465 

cotton  louse  {Aphis) 463,464 

boll-worm  (Heliothet) 464,465 

textile  machinery  (fee  Machinery). 

production „ 442,473,474 

thirteen  seasons  before  civil  war,  1848-*61 473 

since  civil  war,  1865-78 473 

often  cotton-growing  States,  1676-78    474 

of  sea-island  cotton,  1865-77 462 

consumption 471 

annual,  1842-f61 473 

1865-78 473,474 

sea-island  cotton,  18135-77 462 

prices  in  New  York,  1826-77 474 

exports 471,473,474 

to  Austria,  via  England 460 

Belgium 467 

Continent  of  Europe ."..  473,474 

France •. 465,466,467 

via  England 460 

Great  Britain 473,474 
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UNITED  STATES- Continued. 
Cottor— 
exports- 
Italy 468 

Portugal,  via  England 467 

Russia 470 

Spain 467 

Switzerland 469 

of  sea-island  cotton,  18C5-77 462 

imports  of  manufactured  goods  (see  Textile  Fabrics,  below). 

English  efforts  to  replace  American  cotton  by  cotton  from  India 437,438 

Africa 438 

Forestry— 

exhibit 394,385 

inadequate 423 

by  Department  of  Agriculture 394,395 

individuals 395 

a  State  (Oregon) 395 

objects  exhibited — 
collections- 
trees,  sections  of 394,395 

bark  of 394,395 

photographs  of 895 

botanical- 
foliage  894 

flowers 394 

fruits — 

nuts ,  394 

seeds,  cones 394,395 

products — 

dry  distillation  of  wood 395 

flavorine 395 

woods  produced,  varieties  of 394 

alder 395 

ash 395 

bass 395 

birch 395 

cedar 395 

celtis , 395 

cherry 395 

ebony 395 

elm 395 

fir 894 

hickory 395 

juniper 394 

larch 394 

locust 395 

magnolia 395 

mahogany 395 

maple 395 

oak 395 

pine 395 

poplar 395 

spruce 395 

walnut 395 

willow 395 

yew 394 

forests- 
extent  of 423 

destruction  of 392,423 

replacing  of,  popularly  desired 391,392,423 

legislation  for 392,423,424 

inoperative 423,424 

timber-culture  act 423, 424 

by  voluntary  popular  efforts 424 

"Arbor  Day" 424 
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UNITED  STATES— Continued. 
Gt.ihb 

exhibit 229,244 

inadequate 244 

condition  of  the  industry— 

deficient  in  the  use  of  best  appliances— 

gas  furnaces 863,183 

akillod  labor 377 

producing  fine  wares 267 

enameled  sheet-glass 288 

colored  glass 887,: 

fancy  wares,  art  objects 867,: 

superior  in  Labor-saving  tools  and  machinery 877-387 

manufacturing  pressed  glass 244,254,255,290,805,387 


flint 244 

pressed 244,805,877-387 

"metal"  of 244 

lime 244 

plate 336 

"mineral  wool" 870 

blown 882 

exports—* 
materials' 

sand  to  Great  Britain 818 

potash  to  Great  Britain 862 

France 862 

imports— 

decorated  ware  from  Great  Britain 238 

Bohemia 282 

stained  church  windows  from  Belgium 803 

plate-glass  from  Belgium 828 

enameled  sheot-glass 268 

machinery  used  in  manufacture 877-387 

for  pressing  glass  with  molds 288;  877-387 

furnace  a  ppliances,  pots,  crucibles,  etc 824, 326 

for  polishing  plate-glass 332,333,336 

gas  furnaces 864 

for  cutting  glass 860,370 

shaping  tools 880,385,: 

materials- 
potash  312,1 

sand 318,314,315 

clay 826-328 

articles  manufactured— 

goblets,  tumblers 870,884,386 

lamps 370,881 

bottles,  jars 880,382,883 

molasses  cans 880,882 

telegraph  insulators 381 

balls  for  casters,  for  sportsmen,  etc 381 

chandeliers 881,882 

chimneys 885 

Iron  akd  S  tbkl— 

exhibit 63-74 

inadequate 4,64 

production 5,6,68 

ores 65,69,72,74 

iron 6,63,60,72,78 

stool 6,63,72,73 

fuel  used  in  manufacture— 

coal 28,70,74 

bituminous 66,73,74 

anthracite 66,73,74 

lignite 74 


s 
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UNITED  STATES— Continued. 

lEOJf  AST)  STEIIr— 

fuel  used  In  nianufacture— 
coal- 
briquets  1 90,81 

charcoal 70,73 

coke 70,73 

manufactures— 

iron 00-74 

pig  and  crude 20,05,70,71 

steel 71,72 

hardware,  nails,  screws,  nuts 64,00,07,68,72 

stoves 64 

tools,  saws 64,07 

cutlery 64 

scales 60 

agricultural  implements 68,07 

railway  material — 

chilled  car  wheels 18,05 

springs 07 

cars,  street  cars 67 

brakes 18,67 

rails 72,74 

maohinory 64,66 

paper-making 65 

making  molds  for  castings 66 

mining 66 

textile 66 

motol- working 66,67,68 

pumping - 67 

wood- working 67 

leather-working 67 

shoemaking 67.68 

agricultural 12,22,58,67,68 

engines 60 

locomotives 64,66,91 

imitated  in  Austria 44 

used  in  Bussia 57 

Switzerland 91 

machine  tools 66,68 

no  manufactures  of  tin 23 

manufacturing  processes — 

Du  Puy's  direct  production  from  ore 65,66 

Bessemer 16,31,61,72,73,74,89 

Siemens-Martin 74 

open-hearth 72,73 

furnaces- 
puddling 70,73 

blast 70,73 

Catalan  forget 73 

blomarics 73 

Siemens 74 

rolling  mills 70,73 

industry— 

rise  and  growth v 27,60-71 

condition .' 71-74 

difficulties— 

long  transportation 109,110 

protective  legislation 70,71,02,00,108,111 

foreign  competition 85,108-112 

Great  Britain 67,70,111 

operatives— 

wages 1.  106,110 

railways 86, 71, 94,  110 
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UNITED  STATES— Continued. 
Iron  and  Steel— 
exports— 

ore * 74 

coid — 

to  British  America 84 

Mexico 85 

iron  and  steel 71,74 

to  Canada 83 

Mexico 85 

machinery 74 

to  Mexico 85 

engines 74 

locomotives 74 

to  Russia 57,99 

Norway 75 

tools,  cutlery 74,  111 

imports- 
ores 74 

from  Spain 72,77 

the  Mediterranean 72 

Canada  85 

iron  and  steel 71, 74 

machinery 74 

tools,  cutlery 74 

spiegeloisen  72,74 

ferro-manganese 72 

German  steel  from  Austria 47 

coal— 

from  Nova  Scotia 74, 84 

Vancouver's  Island 74,84 

Australia 74 

Textile  Fabrics— 
cotton — 

manufacture 471, 473, 474 

machinery  for  spinning 459 

weaving 461 

ex  port  s  to  China 471 

imports  from  Franco 465 

Germany „ 469 

ALABAMA— 
Cotton— 

quality  of  uplands - 444, 447 

uncertainty  of  the  crop 462 

acres  in  cultivation,  1876-78 474 

Iron  ores   72 

ARKANSAS- 
COTTON— 

acres  in  cultivation,  1876-78 474 

CALIFORNIA— 

discovery  of  gold  in 70,93 

Ceramics— 

pore elain  clays 196 

CONNECTICUT  (see,  also,  Hartford,  Lime  Rook,  Meriden,  Middletown,  New  Britain)— 
Ceramics— 

porcelain  clay 195 

Glass 244 

Iron  and  Steel— 

ores 65,69 

earl  y  iron  works 69 

manufactures- 
chilled  car  wheels 65 

tools 57 

hardware,  nails,  screws 67 

machinery- 
pumping  67 
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UNITED  STATES— Continued. 

DELAWARE  (tea,  alto,  Wilmington) - 
Cbbamics— 

porcelain  clay - ~~         106 

Ibon  and  Steel— 
manufactures — 

railway  material- 
car  wheels — »-_ ~._».  .  ~.  — 06 

machinery — 

paper-making 65 

wood-  working 67 

DISTRICT  OF  COLUMBIA  (see,  also,  -Washington)— 
Glass— 

manufacture 315 

clays  usod  in 327 

FLORIDA- 
COTTON— 

quality  of  the  long  staple,  from  black  seed 440 

sea-island — 

excessive  growth •         451 

cultivation  of 459-461 

soil  and  climate  suitable 460,461 

aores  in  cultivation,  1876-78 474 

GEORGIA  (see,  aUo,  Augusta)— 
Cotton— 

exhibit  from... 435,436 

quality  of  upland 444,447 

amount  in  bales 450 

cultivation — 

level  451 

without  rotation  of  crops 451, 452 

fertilizing 451,452 

introduction  of  sen-island  cotton,  1786 454 

soil  of  sea  islands  exhausted 460, 461 

uncertainty  of  the  crop        462 

acres  in  cultivation,  1870-'78 474 

Fokestut — 

collection  of  woods  exhibited 395 

Ibon  and  Steel— 

ores 72 

manufacturing  establishments  69 

ILLINOIS  (see,  also,  Chicago)— 
Ceramics— 

porcelain  clay 195 

Glass— 

sand 814 

Ibon  and  Steel— 

manufacturing  establishments 72 

production  of  steel — 

Bessemer 72 

manufactures— 

railway  material- 
cars    97 

rails 72 

INDIANA  (tee,  also,  New  Albany,  New  Providenoe)— 
Glass— 

materials- 
sand 814,815 

clay 827 

INDIAN  TERRITORY— 

bituminous  coal 66 

KANSAS  (see,  alio,  Topeka)— 

FORKSTIiY— 

treeless  prairies  in 393,424 

poet  deposits 408 

tree-planting  by  volunteer  effort 1 424 

legislation  unsuccessful 424 
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UNITED  STATES— Continued. 

KENTUCKY  (tee,  alto,  LooiivUle)- 
Glass— 

fire  clays  u*e<l  m  manufacture 827, 

Ikox  axd  STEEL— 
manufactures- 
machinery — 

making  molds  for  castings 06 

LOUISIANA  (tee,  alto,  Nov  Orleans)— 
Cottox— 

exhibit 435,436 

acres  in  cultivation,  1876-78 474 

•Teclor"  cotton 444 

MARYLAND  (see,  alto,  Principio)— 
Glass— 

materials- 
sand  815 

clay 327 

Iron  aj«>  Steel— 

'     early  Iron  works 09 

manufacturing  establishments 73 

coal,  anthracite 73 

MASSACHUSETTS  (see,  alto,  Boston,  Lynn,  North  Easton,  Taunton,  Worcester)— 
Ceramic*— 

porcelain  clay 195 

Glass— 

■and 314 

Iron  axd  Steel— 

early  iron -works 09 

manufactures— 

nails 08,07 

engines 00 

tools 07 

agricultural  implements 07 

MICLTIGAN- 

FOKE6TUT— 

destruction  of  trees 392 

Iron  axd  Steel— 

ores -w 72 

MINNESOTA  (see,  alto,  Minneapolis,  Saint  Paul)— 
Forestry— 

destruction  of  trees 398 

Glass— 

sand  used  in  manufacture 314 

MISSISSIPPI— 

COTTON— 

no  exhibit  from 435 

acres  in  cultivation,  1870-78   474 

MISSOURI  (see,  alto,  De  Soto,  Grand  Tower,  Saint  Louis)— 
Ceramics— 

porcelain  clay 195 

Glass— 

materials- 
sand 814 

clay 827 

use  of  gas  furnaces  in  manufacture — 804 

Iron  axd  Steel— 

ores 72 

production  of  steel— 

Bessemer 72 

manufactures- 
machinery— 

metal-working v 00,07 

NEBRASKA—  S 

Forestry— 

tree-planting  by  popular  effort,  "Arbor  Day" 434 
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UNITED  STATES-Continued. 
NEW  HAMPSHIRE— 
Ibon  and  Steel— 

production  of  steel— 

open-hearth 72 

NEW  JERSEY  (see,  alto,  Paterson,  Shrewsbury,  Trenton)— 
Glass— 

materials- 
sand 814 

clay 828 

Ibon  and  Steel— 

ores 72 

early  iron  works 60 

manufacturing  establishments 73,74 

manufactures— 
machinery — 

textile 60 

metal-wrrking 68 

steel,  crucible  78 

Siemens-Martin 74 

NEW  YORK  (see,  aiM^Brooklyn,  Greenpoint,  New  York  City)— 
Ceramics— 

porcelain  clay 195 

tile  manufacture 106,225 

Glass— 

manufacture  of  tempered  glass 840 

"mineral  wool" 876 

Ibon  and  Steel— 

ores 72 

early  iron  works 60 

manufacturing  establishments 72,73 

production  of  pig-iron 72 

steel — 

Bessemer 72 

manufactures- 
machinery — 

textile 66 

metal-working 66,67 

railway  material — 

springs 67 

cars,  streetcars 67 

NORTH  CAROLINA— 
Cotton— 

acres  in  cultivation,  1870-'78 474 

Ibon  and  Steel— 

early  iron  works 60 

OHIO  ($ee,  also,  Cincinnati,  Columbus,  Kent)— 
Ceramics— 

porcelain  clay 105,100,225 

Glass— 

materials — 

sand 314,315 

clay 327 

Ibon  and  Steel— 

manufacturing  establishments 73 

production  of  pig-iron 71,72 

steel- 
Bessemer 72 

manufactures- 
machinery — 

coal-mining 66 

wood-working 67 

railway  material — 

rails -.. i  ..-.« .«  -. t.« . . . . . ..........~. 72 


590  INDEX. 

Page. 
UNITED  STATES-^Continued. 
OREGON— 

FORESTRY— 

State  exhibitof 385 

cabinet  made  of  25,000  pieces  of  native  wood 395 

PENNSYLVANIA  (000,  al»o  Mauch  Chunck,  Philadelphia,  Pittsburgh,  Pottstown,  Potts- 

ville)— 
Ceramics— 

porcelain  clay 195 

Glass— 

machinery  for  pressing  glass  exported  to  France 255 

materials- 
sand  314 

clay 327 

manufactures- 
articles  used  at  glass  furnaces,  pots — crucibles,  etc 324 

gas  furnaces  used 332, 353 

Ponsard  furnaces 355 

Iron  and  Steel— 

early  iron  works 69 

manufacturing  establishments 70, 73, 74 

DuPuy's  process  of  producing  direct  from  ores 65, 06 

manufactures- 
chilled  car  wheels 65 

nails,  bolts,  screws,  nuts   66 

locomotives 66, 75 

railway  cars,  street  cars,  brakes 67 

tools,  files,  saws 67 

machine  tools '68 

rails 71 

production  of  pig-iron 71, 73 

steel 71 

crucible 72 

Bessemer 72 

Siemens 74 

coal- 
anthracite •-■-• 73 

bituminous : 73 

petroleum  as  fuel  for  furnaces 357 

RHODE  ISLAND  (see,  also,  Providence)— 
Iron  and  Steel— 

early  iron  works 69 

manufactures — 
machinery — 

metal-working 66,67 

SOUTH  CAROLINA  {see,  also,  Charleston,  Edisto  Island)— 
Cotton — 

exhibit 435,436 

quality  of  uplands  cotton 444 

quality  of  sea- island  cotton  436, 438 

cultivation  of  sea-island  cotton 458 

soil  of  the  islands  exhausted 460, 461 

uncertainty  of  the  crop 462 

acres  in  cultivation,  1876-78 474 

Iron  and  Steel— 

early  iron  works 69 

TENNESSEE  (see,  also,  Memphis)— 
Cotton— 

exhibit  435 

grand  prize  awarded  to 436 

acres  in  cultivation,  1876-'78 474 

Forestry— 

collection  of  woods  exhibited 395 
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UNITED  STATES— Continued. 
TENNESSEE— 

GLASS— 

materials— 

sand ...         315 

fire-clay 815,827 

Iron  and  Steel— 

ores % 72 

production  of  steel — 

open-hearth 72 

manufacturing  establish  ments 78 

TEXAS- 
COTTON— 

no  exhibit  from 485 

possible  production,  with  transportation  facilities 442 

growth  of  Mexican  plant  in 451 

sea-island  cotton 460 

acres  in  cultivation,  1876-78 * 474 

VERMONT- 
IRON  and  Steel— 
manufactures — 

scales .- 66 

VIRGINIA  (see,  alto,  Fredericksburg)— 
Ceramics— 

kaolin 119 

petuntse 119 

porcelain  clays ^ 195 

Glass— 

sand 815 

fire-clay 327 

Iron  and  Steel— 

ores 72 

early  iron  works   69 

manufacture  of 69 

WEST  VIRGIN/A  (see,  also,  Wheeling)— 
Forestry— 

collection  of  woods  exhibited 395 

Glass— 

pressed-glass  manufacture -.  244,314 

materials — 

sand  815 

clay    327 

Iron  and  Steel— 

fuel  used  in  manufacture — 

bituminous  coal 64 

WISCONSIN- 
FORESTRY— 

destruction  of  trees 892 

United  States  Bureau  of  Statistics,  information  on  glass  industry  published  by  the 244 

United  States  Congress,  illiberality  toward  Centennial  Exhibition,  1 P76 3 

Paris  Exposition,  1878 4,64 

United  States  Department  of  Agriculture,  forestry  exhibit  by S94, 395 

cotton  statistics  furnished  by  . . , 472, 474 

United  States  patent  laws  (see  Patent  laws). 

United  States  Potters'  Association 194, 195 

United  States  of  Colombia  (see  Colombia). 
Upsala  (Sweden) — 

ceramic  materials 185 

faience  stove  manufacture 185 

Uranium  (see  Glass:  materials). 
Utah  (see  United  States). 

Vagarda  (Sweden) — 

preparation  of  peat 409 

Valaasminskii  Iron  Works  (Russia) 55 
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Vallerysthal  (Alsace-Lorraine,  Germany)— 

glass  manufacture 254,! 

Vallo  (Norway)— 

glass  manufacture 810 

Val-Saint- Lambert  (Belgium)— 

glass  manufacture 245,246,290 

Vancouver's  Island  (tee  Great  Britain:  colonies:  Canada). 
Van  Diemon's  Land  (tee  Great  Britain:  colonies:  Tasmania). 
Vang  (Sweden) — 

preparation  of  peat 400 

Van  Horn  (Sweden),  machine  for  tlie  preparation  of  peat 400 

VanSomeren,  Captain,  conservator  of  forests,  Mysore,  India 428 

Vantillard,  C.  J.  (Paris,  France),  stained-glass  windows 272 

Var,  department  of  (France),  cork  manufacture  in 401 

Varsovie  (««•  Warsaw). 

Vases  (m<<  Ceramics;  alto,  Glass). 

Vatican  (tee  Home). 

Vauguyon,  Mme.  L.  II.  Braaier  de  la  (Boston,  Mass.),  book  on  "Faience" 240 

Vauzrot  (France)— 

glass  manufacture 270 

VENEZUELA— 

COTTOH— 

exhibit 44%  450 

Venice  (Italy)— 
Ceramics— 

early  importation  of  Oriental 118 

Glass— 

manufacture 220,238-241,804-300,868 

imitated  in  Great  Britain 236,281,282,280 

France 251,256,257,265,208,260 

early 845 

Venice  and  Murano  Company 238-241, 305, 306*.  807 

trade  in  turpentine 403 

Corner  Museum- 
glass  collection 230 

Murano  Museum — 

gloss  collection 240 

Saint  Mark's,  treasury  of— 

glass  collection 230, 240 

Venice  and  Murano  Glass  and  Mosaic  Company  (Venice,  Italy) — 

glass  exhibit 220,238-241,305-307 

antiquarian  reproductions 238-241,507 

enameled,  colored,  gilded  rases,  candelabra,  Jars 230,240,305,306* 

glass  combined  with  metal  mountings 240 

mosaics 240,307 

manufactory*  of 238,307 

Verkbni-Turinsk  Iron  Works  (Blagodat,  Russia) 54 

Vermont  (see  United  States). 

Vernet,  Claude  Joseph  (France),  his  paintings  copied  on  vases 184 

Verreries  de  Marieniont  (Iluine-Saint-Pierre,  Belgium),  sheet-glass,  depolished,  oorrugated, 

bent 302 

Verreries  d'£pinac  (fipinnc,  France),  glass  bottles 271 

Verreries  Nulionales  (Jumet,  Belgium),  sheet-glass  engraved  by  sand-blast 302 

Verilla  (France)— 

feldspar  quarries 176 

Victoria  (w*  Great  Britain:  colonies:  Australia). 

Victoria,  Queen,  encouraging  porcelain  decoration 147 

Vicllard  &Co.  (Bordeaux,  France),  faience  ware 170 

enamel  decoration 170 

Vieflle-Loye  (France)— 

glass  manufacture ^ 271 

Vienna  (Austria) — 

porcelain  manufacture 118,178 

imperial  establishment  of  Maria  Theresa 118,121,178 

stoves 213,214* 

tiles 218 
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Vienna  (Austria)— Continued. 

glass  manufacture 200-203,286,! 

Museum — 

ceramic  collection 186 

glass  collection 280,287 

Vienna  Exposition  taw  International  Exhibitions). 
Vigen  (France) — 

feldspar  quarries 176 

Villaume,  J.  B.  (Pan tin,  Fiance),  etched  glass 266 

Vinoennes  /France)— 

porcelain  manufacture 162 

Virginia  (tee  United  States). 

Vyksounsky  Company  (Russia),  iron  and  steel  manufacture 64 

Wages  (tee  Operatives). 

Wagner,  Franz  (Meistersdorf,  Bohemia,  Austria),  glass  caskets,  bird  cages,  etc 286 

Walburg  (Germany) — 

glass  manufacture 828 

Waldhoff  (Germany)— 

glass  manufacture 828 

Wales  (Albert  Edward),  Prince  of,  Pavilion  of,  at  the  Exposition 144 

loan  of  Indian  art  objects  to  the  Exposition 147 

Wall,  Dr.  J.  (Worcester,  England),  promoter  porcelain  industry 138 

Warder,  John  A.,  United  States  Commissioner  to  the  Vienna  Exposition,  1873,  his  report  on 

forestry  referred  to 381 

Wars- 
industrial  depression  following 82, 86 

standing  armies  withdraw  operatives  from  industrial  competition 108 

Revolutionary  war  (United  States-Great  Britain),  1776~'83— 

stimulus  to  iron  industry  in  United  States 70 

Crimean  (Great  Britain,  France,  Italy,  against  Russia),  1854-'55— 

increase  in  British  iron  industry  following 24, 70 

in  steel  (invention  Bessemer  process) 26 

stimulated  iron  industry  in  United  States 70 

United  States  civil  war,  1861-'65— 

iron  industry  depressed  in  United  States 71,82 

inflated  currency  followed  in  United  States  88 

railway  building  arrested  in  United  States 84 

"cotton  famine"  in  Great  Britain 108 

cotton  industry  affected  in  Great  Britain 470 

Spain 467 

Russia 470 

Germany 470 

Europe  in  general 470 

crop  interrupted  in  United  States,  1861-'65 478 

prices  increased 474 

supply  independent  of  the  United  States  sought  by  England 487,488 

Prussia- Austria,  1866— 

industrial  depression 82 

inflated  ourrency 88 

France-Germany,  1870-71— 
results  of— 

prostration  of  Frenoh  iron  and  steel  industry 6 

rapid  recovery  of  French  industry 87 

transfer  of  Alsace-Lorraine  from  France  to  Germany 26, 27, 81, 84, 85 

indemnity  paid  by  France  to  Germany 26,27,86,86 

inflated  currency  in  Germany 83, 86 

general  industrial  prostration 82 

German  industries  temporarily  stimulated 86 

Russia-Turkey,  1877-78— 

ii  idustrial  depression 82, 80, 183 

Warsaw  (or  Varsovie)  (Russia)— 

iron  manufacture » 63 

Industrial  Society  of,  railway  materials,  engines 62,63 

38  p  h vol  3 
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Warwick,  Countess  of  (England),  prise  for  porcelain  decoration,  gold  medal  from  the  Grown 
Princess  of  Germany 147 

Washington  Territory  (eee  United  States). 

Washington,  D.  C— 
National  Museum— 

ceramic  collection ..144, 164, 908;  212 

glass  collection  needed 297 

Smithsonian  Institution- 
ceramic  collection 164*1 

glass  manufacture 81V 

clay  for  fire-bricks 827 

Watkinskii  Works  (Zlatoust,  Russia),  iron  and  steel  products,  rails,  chains,  etc 66 

Watteau,  Antoine  (France),  furnished  designs  for  Imperial  Porcelain  Works,  Vienna 178 

his  paintings  copied  on  porcelain,  in  France 172 

Webb  (Thomas)  St  Sons  (Stourbridge,  England)— 

glass  220,236-238,274-261 

carved  and  engraved  vases,  jags,  etc 774, 275*, 270*, 277*  278*,  270* 

iridescent  flint-glass,  blown 277 

glass  chandeliers 278 

Venetian  glass 280 

Wedgwood,  Josiah  (England),  promoter  of  oeramio  industry 11%  120 

Wedgwood  (Josiah)  &  Sons  (Etruria,  Stoke-upon-Trent,  TCn jla«ri)t  ajwjwI«  mMi^fanfm^ 132,148 

Wegely  (Berlin,  Prussia),  porcelain  manufacture 120 

Weiss  (John)  &  Sons  (Austria),  tools  46 

Werner  (Carlswerk,  Germany),  cast-steel  axles 83 

Wertheim  (Franz)  St  Co.  (Austria),  safes,  tools 46 

West  Cumberland  Iron  and  Steel  Company  (England),  Bessemer  steel  boiler  plates 17 

WEST  INDIA  ISLANDS- 
Cotton— 

early  cultivation 487 

production  stopped  by  emancipation  of  the  slaves 438 

Westinghouse  Air  Brake  Company  (Pittsburgh,  Pa.),  brakes 67 

their  brake  used  in  France 13 

Westman  (Stockholm,  Sweden),  faience  stoves 186 

Westphalia  (set  Germany). 

WestphJLlische  Union  (Germany),  iron  and  steel  works SO 

West  Virginia  (#»s  United  States). 

Wheel  for  engraving  (tee  Glass). 

Wheeling,  W.  Va,— • 

glass  manufacture 244 

Wheelock,  Jerome  (Worcester,  Mass.),  engine 68 

White  glass  (eee,  aleo,  Glass)— 

definition  of 861 

Whitney  &  Sons  (Philadelphia,  Pa.),  car  wheels 66 

Whitewell,  Thomas  (Stockton-on-Tees,  England),  hot-blast  stove  for  iron-working 8, 18, 22, 20 

Whitworth,  Sir  Joseph  (England)  (eee,  aleo,  Iron  and  Steel),  steel-manufacturing  process 17,  IB 

Whitworth  metal  (eee  Iron  and  Steel). 

Wicker  work  (eee  Forestry). 

Wight  (eee  Isle  of  Wight). 

Wikmanshyttan  (Sweden) — 

steel  manufacture 33 

Wilhelmsthal  (Moravia,  Austria)— 

glass  manufacture 

Williams,  forest  ranger  in  Meerut,  India 

Willoughby,  Lady  (England),  prise  for  porcelain  decoration 117 

Wilmington,  Del.— 
iron  manufacture- 
car  wheels  05 

wood-working  machinery 37 

Wilna  (eee  BussJa:  provinces). 

Windows  (eee,  aleo,  Glass)— 

early  use  of  glass  in 344,846 

Window-glass  (eee Glass:  wares;  aleo,  Glass:  ornamentation). 

Wine  affected  by  ingredients  of  the  glass  in  bottles 810,320 

Wire  (eee  Iron  and  Steel). 
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Wisconsin  (#00  United  States). 
Witkcroitz  (Moravia,  Austria)— 

iron  nianufeoture 47 

Wood  («m  Forestry ;  also,  Glass :  fuel  used  in  manufacture). 
Wood,  Charles  (Middlesborough,  England) — 

machine  for  utilising  blast-furnace  slag 22 

iron  railway  sleeper 22 

Woodall  (England),  glass  vase  carved  by —  .* —         274 

Woodcock,  F.  (Paris,  France) ,  porcelain  flowers 174 

Wooten,  J.  E.,  general  manager  Philadelphia  and  Beading  Bail  road  Co.— 

inventor  locomotive  grate  for  burning-  anthracite  oosl  dust 01 

Worcester,  Mass. — 

iron  and  steel  manufacture— 

engines 56 

Worcester  (England) — 

porcelain  manufacture 120, 189 

Boyal  Porcelain  Works 180-141,171 

book  on  "  A  Century  of  Potting  in  the  city  of  Worcester/'  by  B.  W.  Binns,  cited 189,  note 

Cathedral  of,  ancient  tiling   201,208 

restoration 203 

Worcestershire  (England)— 
ceramics — 

early  manufacture  of  tiles 201 

tiled  monuments 207 

Wright(W.B.)  &  Co.  (Bristol,  England),  galvanised  sheet-iron 21 

WiLrtemberg  (aee  Germany). 
Wyoming  (#e«  United  States). 

Ybarra  &  Co.  (Barraoaldo,  Spain),  iron  and  steel  manufacture 77 

Yesso,  island  of  (Japan)— 

ooal-mining 88 

York  (England)— 

Cathedral,  ceramic  decorations HI 

Young  (J.  S.)  &  Co.  (Hanover,  Pa.),  flavorine 895 

Youmo,  P.  M.  B.,  Additional  Commissioner— 

Bbpobt  on  Cotton  Culture 488-474 

Zinc  (ms  Glass :  materials). 

Zlatoust  mining  district  (Ufa,  Russia) — 

Enase-Miohailovski  Iron  Works 65 

Satkinsk  Iron  Works 55 

Watkinskii  Iron  Works 55 

Zoological  Gardens  (*m  London). 

Zsolnay,  G.  (Pecs,  Hungary),/a&mw  with  underglase  deooratioA 179 


